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OSTEOGENIC DIFFERENTIATION OF HUMAN MESENCHYMAL STEM CELLS 
IN VITRO 
Nicholas Bauter, Manal Abu Al-Melh, Kimberly Mahood and Mirek Tolar 
Pacific Craniofacial Genetics Laborat01y, Department of Orthodontics, University of the 
Pacific Arthur A. Dugoni School of Dentistly, San Francisco, CA, USA 
INTRODUCTION: Some patients require bone grafts prior to application of endosseous 
implants and for certain surgical procedures. Collection of bone grafts has typically been 
invasive and painful, sometimes requiring general anesthesia and inpatient care. A 
promising alternative is to aspirate patient's bone marrow, expand adult mesenchymal 
stem cells and differentiate them into osteoblasts that can be used as the autologous graft. 
OBJECTIVE: This is a pilot study to show that human mesenchymal stem cells 
(hMSC's) obtained from volunteers of different age can be expanded and differentiated in 
vitro into osteoblasts using a commercial growth medium supplemented with autologous 
serum. 
METHODS: Our study involved three human subjects with insignificant medical 
histories, a I9-year-old female and two males 28 and 66 years old. About 15-20 ml of 
bone marrow aspirate was collected from the iliac crest and about 60 ml of serum was 
prepared from venous blood. The cells were cultivated in plastic flasks or Petri dishes in 
the MSC Basal Medium (Lonza, Inc.) supplemented with L-glutamine (2 mM), Penicillin 
(1 0 units/mL), Streptomycin (I 0 microg/mL) and I 0 % subject's non-inactivated serum. 
Lonza's osteogenic medium contained dexamethasone, ascorbic acid and 
betaglycerophosphate. Cell counts were used for measurement of growth. Osteoblasts 
were characterized by immunofluoresecent staining of surface markers, by alkaline 
phosphatase stain (intracellular enzyme activity) and by Von Kossa stain showing 
extracellular mineral deposits. 
RESULTS: We found practically the same growth and differentiation characteristics of 
hMSC's obtained from all three subjects. Practically all cells became positive for 
osteogenic markers. 
CONCLUSIONS: It has been shown that hMSC's aspirated from the iliac crest of three 
volunteers could be successfully isolated, expanded, and differentiated into osteoblasts 
regardless of age and using commercial medium supplemented with subject's serum. 
This work was supported by the Research Pilot Project Award 03-Activity 055 fi'om the 
Arthur A. Dugoni School of Dentist1y 
This study has been accepted for poster presentation at the IADR General Session in 
Toronto, July 2-5, 2008 
I 
I 
TREATMENT TIMING AND PROFILE CEPHALOMETRieS COMPARISON: 
EARLY VS. DEFERRED TREATMENT 
L Farang-Azad, L Zokei, L Chun, R Martin, HS Oh, S Baumrind 
Arthur A Dugoni School of Dentisl!y, University of the Pacific, San Francisco, CA 
OBJECTIVE: To measure facial profile and phase II treatment time differences for 
patients who received early mixed dentition treatment and patients who presented early 
but for whom treatment was deferred until the permanent dentition. 
METHODS: A random sample of patients aged 7.5 to 9.5 years at the first visit (n= 69) 
was drawn retrospectively from an experienced orthodontist's practice. 43 patients 
(Group I) received early treatment, starting age (Tl) = 8.6±1.83 years (mean±SD). 26 
patients (Group2) received deferred treatment. Lateral cephalometric measurements were 
compared between Groups by t-test at the start (T3) and the end (T4) of definitive full-
bonded treatment. 
RESULTS: At T3, ANB and Convexity Angle were smaller in the early treatment group 
than the deferred group(P=0.0002). No significant differences were found for SNPog at 
T3 or for any of the three cephalometric measures at T4 (See Table). At T3, the deferred 
group was significantly younger than the early treatment group (Groupl = l2.8± 1.0 years; 
Group2=ll.3±1.3 years; mean difference = 1.5 years, P<O.OOOI). 
Time Early Treatment Deferred Treatment Measure (n=43) (n=26) Point 
Mean ±SD Mean ±SD 
ANB ( 0 ) ,1 Tl 3.3 ±2.6 
T3 1.7 ± 2.6 4.0 ± 1.7 
T4 1.7 ± 2.3 2.5 ± 1.4 
SNPOG ( 0 ) Tl 76.7± 3.7 
T3 78.5 ± 4.1 78.9± 3.3 
T4 78.5 ± 3.6 79.5±3.7 
CONVEXITY Tl 6.5± 6.6 
ANGLE ( 0 ) T3 2.5 ± 6.6 8.2± 4.0 
T4 1.2± 7.1 3.7 ± 3.9 
T I =Early Treatment (Phase I); T3= Start of Deferred Treatment or Phase II; 









CONCLUSION: Deferred treatment patients started treatment younger than the early 
treatment patients started Phase II treatment. Similar end-of-treatment profile 
cephalometric values were seen in both treatment groups. 
2 
REDUCED FOLATE CARRIER GENE POLYMORPHISM IN SIX OROFACIAL 
CLEFT SAMPLES 
Maybelle Gomez, Marie Tolarova, Nicholas Bauter, Sheetal Patil, Jan Komura, Waleed 
Soliman, Andrea Delurgio, Partha Mishra and Mirek Tolar 
Pacific Craniofacial Genetics Laborat01y, Department of Orthodontics, University of the 
Pacific Arthur A. Dugoni School of Dentislly, San Francisco, CA, USA 
INTRODUCTION: RFC1 (reduced folate carrier 1) gene encodes a cell membr~ne 
protein essential for internalizing folate bou~d to a fo.late-bindin~ p~·ote.in froi? ci.rcu~at~ng 
blood into cells. The active form of folate IS essential for multiplication, diffeientiat~on 
and maintenance of cells. Thus, when there is a defect in the metabolism of such a VI.tal 
vitamin, or when the mother is not ingesting enough of this vitamin, congenital anomalies 
in the fetus may occur. 
OBJECTIVES: To compare frequencies of A80G variants of RFC I gene in orofacial 
cleft samples from different locations. 
MATERIAL AND METHODS: Blood specimens were collected during Rotaplast 
medical missions from 564 individuals affected with nonsyndromic cleft l~p and pa!a~e 
(NCLP) and from 484 controls in 6 locations: Santiago del Estet:o? Argentma; ValdiVIa 
and Antofagasta, Chile; Guatemala City, Guatemala; Barqmsimeto and Cu~ana, 
Venezuela, over the past 7 years. PCR followed by PAGE were used for genotypmg of 
the RFC I A80G polymorphism. 
RESULTS: Distributions of RFC 1 A80G genotypes and frequencies of A and G allel~s 
were calculated. The highest G (mutated) allele frequency was found among cases 111 
Guatemala City (p=0.016 for GO genotypes and p=O.OIO for G allele, when compared to 
controls) followed by Santiago del Estero (p=0.030 for GO genotyp~s a~d p=0.037 for G 
allele). In Valdivia, only the difference in G allele frequency w.as stgm~c~nt (p=~.026). 
The differences between cases and controls were not statistically stgmfic~nt 111 the 
remaining locations, although the G allele frequencies among cases were higher than 
controls in all locations. 
CONCLUSIONS: The G allele in nucleotide 80 ofthe RFC1 gene was more common in 
individuals with NCLP than in controls from the same locations. The difference between 
cases and controls was statistically significant in 3 out of 6 studied samples. 
ACKNOWLEDGEMENT: Rotaplast International, Inc., supported the fieldwork for 
this study. 
This study has been accepted for poster presentation at the IADR General Session in 
Toronto, July 2-5, 2008 
3 
RECURRENCE RISK FOR SIBLINGS OF CLEFT LIP/PALATE PROBANDS IN 
GUATEMALA 
Jan Komura, Midori Obara, Marie Tolarova, Tripti Pawar and Mirek Tolar 
Pacific Craniofacial Genetics Laboratory, Department of Orthodontics, University ofthe 
Pacific Arthur A. Dugoni School of Dentist1y, San Francisco, CA, USA 
~NTR~DUCTION: ~onsyndromic cleft lip and palate (NCLP) anomalies are caused by 
mteractwns of genetic and environmental factors. Genealogical analysis is the best 
appt:o~ch t~ det~rmine, whether genetic factors are involved and, if yes, how they 
parhctpate m etiOlogy. Only a detailed analysis of a sufficient number of pedigrees 
collected in a given population makes it possible to calculate values of risk of recurrence 
(RR) and to estimate proportions of genetic and environmental factors involved in 
etiology. By this means, the information needed for genetic counseling can be obtained. 
OBJECTIVES: To determine RR values for siblings of pro bands affected with NCLP in 
Guatemalan population that can be applied for a proper genetic counseling of families 
with a proband affected with this anomaly. 
MATERIALS AND METHODS: We studied 141 probands with at least three-
generation pedigrees. All data were collected during Rotaplast medical missions in 
Guatemala City and Antigua, Guatemala, during the years 2003-2005. Personal 
interviews were conducted with mothers of probands using the General Genetic 
Questionnaire. The RR ofNCLP for siblings was calculated using the CONFIG software. 
.j 
~~ULT~: The ~ ~gur~s :or siblings of pro bands were: 2.99 (95% CI = 1.32-6.32) for 
stblmgs wtthout dtstmgmshmg brothers and sisters; 3.57 (95% CI = 1.15-9.43) for 
brothers and 2.46 (95% CI = 6.3 7-7 .56) for sisters. Brothers of pro bands had a higher risk 
ofNCLP than sisters ofprobands. 
CONCLUSION: Our results indicate that RR values for siblings of probands follow the 
same t~·end, as it has been seen in other populations. Further studies with a larger sample 
of pedigrees should be conducted to calculate RR for subgroups by sex of the proband 
and of the individual at risk, and by severity ofthe proband's cleft. 
Thefieldworkfor this study was supported by Rotaplast International, Inc. 
This study has been accepted for poster presentation at the IADR General Session in 
Toronto, July 2-5, 2008 
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SURVIVIN PROMOTER-DRIVEN GENE EXPRESSION IN CANCER AND NON-
CANCER CELLS 
Krystyna Konopka, Christopher Spain, Allison Yen, Nathan Overlid, Senait Gebremedhin and 
Nejat Diizgiines 
Department of Microbiology, University of the Pacific, Arthur A. Dugoni School of Dentisfly, 
San Francisco, CA, USA 
OBJECTIVES: Survivin, a member of the inhibitor of apoptosis protein family, is a tumor-
specific gene product. We examined whether there is a correlation between the survivin 
promoter-driven repmier gene expression (luciferase), and the level of endogeneous survivin. 
METHODS: Human cancer cells (HeLa, KB, HSC-3, H357, H376, H413), oral keratinocytes, 
GMSM-K, and chemically immortalized human mammary cells, 184A-1, were transfected with 
Metafectene at 2 11111 11g DNA. The expression of luciferase was driven by the cytomegalovirus 
promoter (pCMV.Luc) or the human survivin promoter (pSRVN.Luc-1430). Luciferase activity 
was measured, using the Luciferase Assay System (Promega) and expressed as relative light 
units (RLU) per ml of cell lysate or per mg of protein. The level of survivin in cell lysates was 
detetmined by ELISA (Assay Designs Inc.) and expressed as ng survivinlmg protein . 
RESULTS: In all cell lines, significantly higher luciferase activity was driven by the CMV 
promoter than by the human survivin promoter. The cells displayed very different susceptibilities 
to transfection; nevetiheless, high CMV -driven luciferase activity appeared to correlate with high 
survivin-promoter driven luciferase expression. The survivin concentration in lysates of cancer 
cells ranged from 5.8 ± 2.3 to 24.3 ± 2.9 ng/mg protein. Surprisingly, elevated survivin protein 
was determined in lysates of non-tumor-derived cells. Survivin levels for GMSM-K and 184A-1 
cells, were 19.7 ± 8.0 and 13.5 ± 6.2 ng/mg protein, respectively. The high level of endogenous 
survivin did not conelate with high survivin-promoter driven luciferase expression in the same 
cells. 
CONCLUSIONS: The non-tumorigenic, transformed cell lines express survivin, which may be 
necessary for proliferative activity. Survivin expression does not appear to correlate with the 
level of survivin promoter-driven transgene activity. 
This work was supported by Research Pilot Project A·wards, DRES03-042 (K. Konopka) 
and DRES03-048 (C. Spain) from the University of the Pacific, Arthur A. Dugoni School 
of Dentist1y. Accepted as oral presentation at the 86th Annual Meeting & Exhibition of 
the IADR, Toronto, July 2-5, 2008 
5 
DEVELOPMENT OF A TAR MINIM 
LUCIFERASE AND A SUICIDE GENAELI PROMOTER TO EXPRESS 
j N HIV INFECTED CELLS 
Matthew Milnes ', Veeral Shaw3 J k N 2 · • 2 
Gebremedhin', Krystyna Konopk~' aacd Ng.uyteDn··' ~~rtr ~u, Doreen Tol, Michael Yee', Senait 
n eJa uzgunes 
I 
Department of Microbiology and 2Doctor of Dental S . . 
of Dentis!Jy University oifthe Pacifi " r- . w gely Program, Arthur A. Dugoni School 
if h . ' 
1 zc, uan r ranczsco CA and D .1 ifB. o 1 e Pacific, Stockton, CA. ' epm ment o zology, University 
INT~ODUCTION: Current anti-retroviral thera . . . . 
era?rcate the chromosomally integrated viral en pres ~gamst HIV mfectron are _unable to 
whrch can become active in the abser1ce f gt. orne .. Thrs creates a pool of latent vrral clones 
I o an r-retrovtral med · f 0 · ~tent pool which is not treated by current thera i . . rca '?n. ur goal rs_ to target this 
vrrus and the ultimate fatalr"ty of .t . c. . p es, but rs r esponsrble for the persrstence of the 
. r s 1111ectron We pro h . 
spectfic factor, Tat, to activate the suicid . H . P?Se an a~proac w~rch uses the HIV-
tk) . Specifically, this project will evaluat: ~~~1fat ~rpes sr~nple~ vrnrs Thymrdine Kinase (HSV-
promoter to drive gene expression exclusive! "th-.resTponsrv~ vu:al regul~tory element TAR as a 
Y wr 111 at-expressmg HIV mfected cells. 





study seeks to develop 
a Tat-only responsive 
promoter element 
eliminating the non~ 
specific activity 
associated with the full 
length 1-JIV-LTR 
promoter. This 1-JIV _ 
specific promoter will 
be used to drive the 
TAR expression of the HSV _ 
produced from this gene converts the ro-d. G . . . tk gene. The enzyme 
replicating _DNA, causing chain termil~tion r ~~d aar~cr~~~~rr;~1to a m~ta~ol ite that integrates into 
~lement wrll restrict the expression of Th mid" p ~. . 1e specrficrty o~ the TAR promoter 
mfected with HIV, thus confining the cytoto~ic e;Fee t t maslel ~o c. cells expressr~1g Tat, which are 
c o ce s 1111ected by the vrrus. 
METHODS: The TAR region of the HIV L TR 
clone 1-IXB-delta-Bglusing PCR Two t f- . promoter was cloned from the HIV proviral 
PCR · se s o pruners were used to t 1) A . product, and 2) A mutant TAR PCR . d . 
1 
. genera e: wrld-type TAR 
recognition sequence. The PCR products ~~~ buct w~t 1 a d~letron of the AP-I transcription factor 
in cells co-transfected with a pia "d WI e ~rse to dnve expression of Luciferase or HSV -tk 
d · sml expressrng Tat Lucifera · me rated cytotoxicity will be measured in th . · se express1on or Ganciclovir-
e presence or absence ofTat. · 
RESULTS: We show that the 326 base pair TAR re . f . 
~~ ~R-Wt), as well as an AP-I deleted mutant TAR-glon o HIV IS cloned in its wild-type form 
1111trallevels ofLuciferase expression are as re~· Mut), by PCR. Flllthermore, we show that 
3 Basic, PGL-3 Enhancer, PGL-3 Promoter ~GLrc3teCd when HeLa cells are transfected with PGL-
, - omplete, and CMV -Luciferase. 
*Currently, the TAR-Wt and T AR-M t I . 
. L . u c ones are bemg placed in PGL 3 B . 
expressmg ucrferase to evaluate their function a T . - aslc plasm ids 
s a at responsive HIV -specific promoter. 
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r EPIDEMIOLOGY OF CLEFT LIP AND PALATE IN KARAIKAL, INDIA 
Partha Mishra, Marcus Kai, Tripti Pawar, Mirek Tolar and Marie Tolarova 
Pacific Craniofacial Genetics Laboratmy, Department of Orthodontics, University of the 
Pacific Arthur A. Dugoni School of Dentist1y, San Francisco, CA, USA 
INTRODUCTION: Cleft lip and palate are common congenital anomalies that seem to 
have a higher prevalence in developing and undeveloped countries, where, very likely, 
poor diet and living conditions are contributing to their etiology. 
OBJECTIVE: To evaluate epidemiological characteristics of individuals affected with 
orofacial cleft (OFC). 
METHODS: Our sample comprised 274 individuals (145 males and 129 females) 
affected with OFC who presented to the Vinayaka Mission Medical College and Hospital 
in Karaikal, India, during the Rotaplast Medical Missions in 2004 & 2005. The diagnostic 
spectrum and the interview data were evaluated. A personal interview with each mother 
included demographics, living conditions, bir1h weight and length, socio-economic status, 
pregnancy history, mother's and father's medical history, and information about nutrition 
and life style. 
RESULTS: The vast maJonty of our patients (n=226; 82.48%) were affected with 
nonsyndromic cleft lip with or without cleft palate. Only 20 patients (7.3%) presented 
with isolated cleft palate and 28 (1 0.22%) with various syndromes. Cleft lip and palate 
was the most common diagnosis (53.65%). 
The mean age of patients was 12.78 years (SD = 9.2; the oldest was 45 years old and the 
youngest was 1.5 months). Only 16.06% of our patients lived in a city, the majority lived 
in a village (67.88%). Most of our patients were born in the hospital (62.87%) by vaginal 
delivery (79.64%), 9.58% by Cesarean section and 2.99% by forceps. 52 patients (32 .1 %) 
were first-born. Mean maternal age was 24.2 years (SD=5.7) 
CONCLUSION: Epidemiological characteristics of the Karaikal population of 
individuals affected with OFC will serve as baseline information for planning of health 
services and as background infmmation for further genetic studies, specifically for 
comparison of epidemiological characteristics of cleft population with controls. 
Thefieldworkfor this study was supported by Rotaplast Inti., Inc. 
This study has been accepted for poster presentation at the IADR General Session in 
Toronto, July 2-5, 2008. 
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CO-CULTURE OF ODONBLASTS AND OSTEOBLASTS IN A MODEL FOR 
PERIAPICAL TISSUE REPAIR 
Connie Oh 1, Mirek Tolar2 and Ove A. Peters3 
1 
Docto~· if Dental Surge1y Program, , Departmelll of Orthodontics, Departme/11 of Endodontics, University of tire Pacific Arthur A 
Dugom School of DentJS/J)'. San Francisco, CA ' · 
IN!R~DUCTION: While traditional root canal therapy has a high success rate, the 
extirpation of pulp ~an lead to a periapical inflammation, sometimes resulting in a loss of 
a tooth. Recent studies have shown a promising new approach as an alternative to the root 
canal treatment, whi_ch is _the standard of care in treating teeth with necrotic pulps. In a 
number of case studies With the same diagnosis, teeth were instead treated, in order to 
preserve some pulp tissue, with succ~ssful apexogenesis (reviewed in [1]). This suggests 
that ~dult teeth have a greater potential for regenerative healing than has previously been 
considered. 
0~ pmticu~ar int~rest to us is a new population of mesenchymal stem cells found in 
the apical papilla of Immature ~eeth in adults. These stem cells from apical papilla 
(SCAPs) were harvested from Impacted third molars in humans and were found to 
proli~erate ~·obustl~ in culture. They can lay down dentin in vivo and have been 
Implicated m contmuous root formation [2]. 
OBJECTIV~S: To elucidate t_he capacit~ of pulp-derived stem cells in healing and the 
effect of contmuous low-grade mflammatiOn on healing. 
METHODS: Pul~ will ~e harvested_ from i~pa~ted third molars to obtain mesenchymal 
stem cells. _1They wtll be 11~duced to dtfferenttate mto odontoblast-like cells and will be co-
C~Iltured with osteoblasts m transwell plates to allow extracellular communication without 
direct cont_act between cell populations. Those cells will be exposed to different 
conc:ntratiOns ofbacteriallipopolysaccharide (LPS), which is a well-described inducer 
of aptcal b_one resorption mediated by TLR4 signaling. LPS-challenged and control 
cultures wtll be ass~ssed for cell viability and deposition of minerals using conventional 
meth~ds [3]: We_will subsequently perform eDNA microarrays (SuperAnay, Inc) 
profiling to Identify altered gene expression as a result of co-culturing. 
RESULTS: In i~itial exp~ri1?-ents, we have been able to isolate pulp from impacted third 
mol~rs of two patients. Thts tissue was minced and incubated in mesenchymal stem cell 
medmm (Lonza, Inc.) supplemented with serum and antibiotics. Cultures were observed 
for cell growth and harves~ed cells will be seeded into transwell plates together with 
osteoblasts. The next step 1s to observe the co-culture over time. 
CON~LUSION: ~ur work is still in a preliminary stage, but it represents the first step in 
~he r~p1~ly burgeonmg field of regenerative endodontics. Results are expected to have 
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NO ASSOCIATION OF MTHFR 677CT AND CLEFT LIP/PALATE IN 
KARAIKAL, INDIA 
Sheetal Patil, Tripti Pawar, Marie Tolarova, Maybelle Gomez, Jan Komura, Nicholas 
Bauter, Andrea Delurgio, Waleed Soliman, Anjana Lal, Pmtha Mishra, Marcus Kai, 
Manal Abu Al-Melh and Mirek Tolar 
Pacific Craniofacial Genetics Laborat01y, Department of Orthodontics, University of the 
Pacific Arthur A. Dugoni School of Dentist1y, San Francisco, CA, USA 
INTRODUCTION: Methylenetetrahydrofolate reductase (encoded by MTHFR gene) 
catalyzes conversion of 5, I 0-methylenetetrahydrofolate to 5-methyltetrahydrofolate, 
which is a co-substrate for methylation of homocysteine to methionine. This activity 
makes MTHFR critically impm1ant in the folate metabolic pathway. 5-
methyltetrahydrofolate is the major circulating form of folate that is utilized in many 
biochemical pathways. Various congenital anomalies, including neural tube defects and 
orofacial clefts (OFC), and some diseases have been found associated with 677CT and 
1298AC polymorphisms ofMTHFR. 
OBJECTIVE: According to the Amrita Institute of Medical Sciences in Cochin India, 
35,000 children with OFC are born in India every year. Objective of this study was to 
determine, whether an association between MTHFR677CT polymorphism and OFC 
exists in the population of Karaikal, India. 
METHODS: Case-control design was used. The sample of cases consisted of 139 
individuals affected with nonsyndrumic cleft lip with or without cleft palate (NCLP). The 
control sample had 115 individuals. DNA was isolated from dry blood spots on filter 
paper. MTHFR677CT genotypes were established using PCR amplification and SNCP 
detection on polyacrylamide gels after electrophoresis. 
RESULTS: Proportions of genotypes were 84.2% CC, 13.7% CT, and 2.19% TT in 
cases and 82.2% CC, 17.4% CT, and no TT in controls. The C allele frequency was 0.910 
for cases and 0.913 for controls, while the T allele frequency was 0.09 for cases and 
0.087 for controls. The differences between case and control samples were not 
statistically significant. 
CONCLUSIONS: Results of this pilot study indicated no association of MTHFR677CT 
polymorphism with NCLP in this population. Evaluation of a larger sample will be 
needed to draw a more definitive conclusion about a role of T allele of the 
MTHFR677CT in etiology ofNCLP in Karaikal. 
The .fieldwork for this study was supported by Rotaplast Inti., Inc . 
This study has been accepted for poster presentation at the IADR General Session in 
Toronto, July 2-5, 2008. 
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CLINICAL APPLICATION OF MICRO-COMPUTED TOMOGRAPHY: 
DIAGNOSTIC VALUE IN ENDODONTIC SURGERY 
Christine I. Peters, Bruce B. Fogel and Ove A. Peters 
Deparlmenl of Endodonlics, University of/he Pacific, Arlhur A. Dugoni School of Denlislly, San Francisco, CA 
Objectives: Surgical endodontic therapy requires detailed knowledge of anatomical 
relationships of root apices and structures such as the mandibular canal and the maxillary 
sinus. The potential of computed tomography (CT) to supplement periapical radiographs 
in preoperative diagnostics has been demonstrated when determining the true extent of an 
apical periodontitis lesion. This study aimed at assessing the value of cone beam CT 
(CBCT) for diagnostics and follow-up in endodontic surgery. 
Methods: A cohort of 45 patients was enrolled in this clinical study of patients scheduled 
for endodontic surgery. At this point, I 0 patients were available for a postoperative scan 
at least 3 months postoperatively. Scans were performed in similar patient positions using 
a CBCT (Accuitomo, Morita, Tokyo, Japan) at 125 f1m resolution. The following 
conditions and observations were tabulated preoperatively: Detection of treated or 
untreated root canal systems, presence and location of ·a lesion and visibility of 
surrounding anatomical structures. Postoperatively, changes of lesion size were noted in 
comparison to the preoperative scans. Based on these observations, teeth were 
categorized as healed/healthy, healing or diseased. 
Results: Preoperatively, eight teeth displayed apical radiolucencies, all of which were 
located apically rather than laterally. One tooth had been perforated during ot1hograde 
treatment, two canals were overfilled and unfilled canals were seen in three cases. At 
recall after a time period of 6.7 ± 6.4 months, one tooth had been extracted and three 
teeth were classified as periapically healthy or healed, two of which previously had apical 
radiolucent lesions. One tooth remained unchanged and five teeth were classified as 
healing. Adjacent anatomical structures such as the nasal cavity, the maxillary sinus and 
the mandibular canal were identified in all patients. Specifically, the nasal cavity was 
visible in 5 out of 6 maxillary scans, the maxillary sinus in 4/6 scans and the mandibular 
nerve canal in all 4 mandibular scans. 
Conclusions: Before root end resection, a preoperative CBCT scan provides information 
about the root canal systems, sunounding structures, and treatment mishaps and allows 
precise planning of the osteotomy. After surgery, healing events may be analyzed using 
CBCT. As recall patient continue to become available, more data are being collected. 
Moreover, advanced evaluation methods, such as volumetric analyses of lesions, will be 
conducted. This is expected to generate data for the prediction of healing outcomes. 
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EVALUATION OF ROTARY ROOT CANAL INSTRUMENTS: PREPARATION 
QUALITY AND FRACTURE MECHANISMS 
Ove A. Peters 
Deparlmenl of Endodo/1/ics, Universily of/he Pacific, Arllwr A. Dugoni School of Denlis/ly, San Francisco, CA 
OBJECTIVES: Rotary root canal instruments manufactured from Nickel-Titanium alloy have 
been in use clinically for almost two decades. However, there are still clinically relevant gaps in 
the understanding of their performance. Therefore one objective of this series of studies was to 
describe canal preparation outcomes. A second objective was to provide a detailed analysis of 
physical properties of these instruments, as they relate to instrument fracture. 
METHODS: A novel testing system was developed to assess root canal anatomy before and 
after preparation in vitro. Teeth were scanned using micro computed tomography (11CT) at 
resolutions between 9 and 38 ~un and three-dimensional models reconstructed. Subsequently, 
variables such as total canal volume and surface area, overall canal cross-sectional shape and 
canal thickness (diameter) were determined. Canals were then prepared with a panel of rotary 
instruments and teeth were again scanned and canal systems reconstructed. Also, pre- and 
postoperative images were superimposed and changes in canal axes as well as the fraction of 
prepared canal surface determined. 
For the determination of instruments' physical parameters, a special computer-controlled torque-
testing platform was developed. This equipment was used to prepare canals in plastic blocks and 
extracted human teeth, some of which were subjected to 11CT evaluation as described previously. 
Canal preparation commenced fully automated as well as using a manual mode provided by the 
device's software. During preparation, torque, apically directed force and insertion depth were 
continuously recorded. Off-lines analyses included peak torque and maximum force; add-on 
hardware allowed to test fatigue limits and cutting ability of rotary instruments. 
Parametric statistics were used for both types of analyses if the necessary criteria were met. 
RESULTS & CONCLUSIONS: Micro computed tomography provided detailed images of 
preoperative and postoperative root canal anatomy. Oscillating engine-driven and also hand 
instruments used with quarter-turn-pull motion were associated with pronounced preparation 
errors. In contrast, rotary Nickel Titanium instrument typically were associated with canal axis 
shifts below 150 ~tm and no overt preparation errors. Regardless of the canal preparation 
instrument, 50% or less of the total canal wall smface areas were prepared, as demonstrated by 
color-coded three-dimensional reconstructions. Canal volumes ranged from about 1 mm
3 
for 
unprepared distobuccal canals to more than I 0 mm3 for prepared palatal canals in some maxillary 
molars. 
Instruments fractured due to torsional load in excess of 5 Ncm; inside root canals and under 
simulated clinical conditions, cyclic fatigue ofNickel Titanium rotary instruments occurred after 
50 to 1500 rotations in 90° curves with a tight radius. Instrument fatigue life was extended with 
lower rpm and, at least for small instruments, with an oscillating, in-and-out hand movement. 
In separate tests it was determined that the application of gel-based lubricants did not reduce 
torsional load during preparation of human root dentin. Recent findings also suggest that 
electropolishing, a surface treatment that leaves a very smooth shining surface after 
manufacturing, does not increase cyclic fatigue resistance and in fact leads to decreased cutting 
ability. 
In conclusion, the results from both lines of research allow giving evidence-based 
recommendations for clinical use. For example, rotational speed as low as 250 rpm is preferable 
to high rpm, the use of a torque-controlled motor is less recommended for highly tapered 
instrument and rotaries should be lubricated with fluid media like NaOCI. Current and future 
investigations will assess new instruments before market introduction as well as usage parameters 
of currently sold files. 
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DIRECT MEASUREMENT OF ELECTRICAL AND DRAG FORCES ON 
COLLOIDAL PARTICLES BY OPTICAL TRAPPING ELECTROPHORESIS 
Brian Todd1 and Joel Cohen1.2 
1 
Laborat01y of Physical and Structural Biology, National institute of Child Health and 
Human Development, National institutes of Health, Bethesda, MD 20892-0924 and 
2 
Department of Physiology, AA Dugoni School of Dentist1y, University of the Pacific, 
San Francisco, CA 94115 
Particle electrophoresis is a technique commonly used to measure the electrical charge 
and hydrodynamic drag of colloidal particles including proteins, liposomes, and DNA 
lipoplexes. The method requires interpreting the complicated effects of electrical and 
hydrodynamic forces acting on a moving particle. Until now, it has not been possible to 
study these forces in isolation. We make novel use of an optical trap to bring new clarity 
to the problem. 
By use of an optical trap we measure (I) the electrical force FE on a stationary charged 
particle in aqueous electrolyte in an external electric field and (2) velocity-dependent 
hydrodynamic drag forces F H in the absence of an applied field. We also measure (3) the 
electrophoretic velocity Ve of the particle with the trap turned off. The velocity at which 
F H =-FE is calculated and found to agree well with the measured v c· This result directly 
verifies the superposition ansatz of O'Brien & White (1978) that the total force on an 
electrophoresing particle is a simple sum of the isolated electrical and drag forces. 
Measurements are done in the Debye-Htickel and Smoluchowski (Ka ~900) regimes using 
6 ~-tm poly~tyrene spheres in 10 mM KCl. Surprisingly, the effective particle charge Qerr= 
F E/E, defined from the direct force measurement, is much smaller than the 
electrophoretic particle charge Qe calculated from Ve via the Smoluchowski equation and 
the Debye-Htickel electrostatic potential. By use of the Stokes drag coefficient, which 
we verify approximately, it can be shown Qcrr = (2Ka/3r'Qe, i.e., Qcrr ~ Qe/600 in our 
conditions. Since the accuracy of the Smoluchowski equation at high Ka relating Qe to 
the physical particle charge is well-established, the abnmmally small value of Qerr 
requires explanation. 
Although the trapped particle and bulk solvent (at the cell walls) are stationary, solvent in 
the diffuse double layer flows oppositely to the direction ofF E due to E-driven 
counterions. This local electroosmotic counterflow exerts a drag force that opposes the 
electrical force on the particle, reducing the net force by a factor (2Ka/3r'. This accounts 
for the reduced value of Qerr. Equivalently, for a freely-electrophoresing particle, local 
electroosmotic backflow increases the Stokes drag by a factor 2Ka/3. Measurements at 
different ionic strengths show K dependence consistent with these effects. 
Direct force measurements provide unique information on electrokinetic forces and flows 
near the particle/electrolyte interface. 
This work was supported by the Intramural Research Program ofNICHD, NIH, and was 
presented at the Biophysical Society Annual Meeting, Long Beach, CA, 4 Februwy 2008 
and at the International Conference on Electrokinetic Phenomena, Santa Fe, NM, 19 
May 2008. 
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ADULT STEM CELLS IN REGENERATIVE DENTISTRY 
Mirek Tolar 1 Ove Peters, 2 Anders Nattestad3 ; Baru·a,?l Javid, DM~; Ro~ert Ahlstrom, 
DDS3, Robert Boyd, DDS, MEd
5
1; Kimberly Ma~ood ~alee~ Sohman Manal Abu Al-
Melh4 Josh Berd5; Jeffrey Takai , Brent DeLong Connie Oh . 
Department of Orthodontic/, Department of Endodontic/, Oral and Maxillofacial
5 Surge1/, Graduate Program in Orthodontici, Doctor of Dental Surge1y Program 
University of the Pacific, Arthur A. Dugoni School of Dentistty 
The aim of this poster is to inform all clinical and research faculty and students about the 
current possibilities of tissue bioengineering and regenerative dentistry. 
We would like to show that many dental applications based on the use of adult stem cells 
are already available, for example, augmentation of alv.eolar ridge and sin.us floor, 
regeneration of periodontal tissues, and improved fixatiOn of endosseous Implants. 
Regenerative techniques in endodontics and a replacement of larger parts of bones 
(mandibular arch or condyle) have been tried but require further development. 
Adult mesenchymal stem cells (MSC's) provide an ideal cell source for oral and 
maxillofacial tissue engineering for the following reasons: 
• MCS's are easy to collect 
• MSC's possess self-renewal/expansion capability 
• MSC's can differentiate into cell types relevant to the maxillofacial region 
• MSC's possess little to no immunogenic and tumorigenic activity 
• No ethical or legal concerns 
In the field of adult stem cells and tissue bioengineering, collaborations between 
Depmtment of Orthodontics, Department of Endodontics, J:?epart~ent of Oral and 
Maxillofacial Surgery, and Implant Clinic have been established m our Scho.ol. 
Three research projects toward MS are in progress at t.he Gra.dt~ate Program .m . 
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CLEFT LIP AND PALATE ANOMALY AND TGFB3 RS2268625 CIT POLYMORPHISM 
Alia Al-Jabeiti, Mirek Tolar, Reem Salahuddin, Maybelle Gomez, Nicholas Bauter, Jan 
Komura, Manal Abu Al-Melh, Andrea DeLurgio, Waleed Soliman, Partha Mishra, 
Sheetal Patil and Marie Tolarova 
Graduate Program in Orthodontics and Pacific Craniofacial Genetics Laborat01y, 
Department of Orthodontics, University of the Pacific Arthur A. Dugoni School of 
Dentist1y, San Francisco, CA, USA 
INTRODUCTION: Non-syndromic cleft lip with or without cleft palate (NCLP) is a 
common craniofacial malformation with a complex genetic component of its 
multifactorial etiology. The transforming growth factor beta 3 (tgfb3) is involved in 
morphogenesis oflip and palate. Recently, two single nucleotide polymorphisms (SNP's) 
of the TGFB3 gene were found to be associated with NCLP in the Japanese population. 
In general, Asian populations have the highest prevalence ofNCLP, around 1/500 at 
birth. We studied the rs2268625 CIT SNP located in intron 1 ofthe TGFB3 gene in the 
Guatemalan population that includes a high proportion of indigenous people of Asian 
origin. 
MATERIAL AND METHODS: Venous blood was collected from 85 cases with NCLP 
and 72 controls during Rotaplast medical missions to Guatemala City, Guatemala. DNA 
was isolated from dried blood spots. Genotypes were established by sequencing of 
rs2268625-specific DNA fragments amplified by PCR. 
RESULTS: Propot1ions of genotypes were 8.24% CC, 40.00% CT, 51.76% IT in 
cases and 9.73% CC, 44.44% CT, 45.83% TT in controls. The C allele frequency was 
0.28 for cases and 0.32 for controls. The T allele frequency was 0.72 for cases and 0.68 
for controls. Combinations of rs2300607(A/T)Irs2268625(C/T) genotypes were 
ascertained in the same intron. The AAITT combination was more frequent in cases, 
while the AT/CT combination was more frequent in controls. The differences between 
cases and controls were not statistically significant. 
CONCLUSIONS: Slightly higher T allele and TT genotype frequencies were found in 
cases. Also AA(rs23000607)/TT(rs2268625) genotype combination was found more 
fi·equently in cases. Additional cases and controls need to be evaluated to show whether 
the differences are statistically significant. ' 
ACKNOWLEDGEMENTS: The fieldwork for this study was supported by Rotaplast 
International, Inc. 
This study has been presented at the 37'11 Annual Meeting & Exhibition of the AADR in 
Dallas, April 2- 5, 2008. 
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GENETIC STUDY OF MAXILLARY MIDLINE DIASTEMA 
Shawna Heetland, Kelly Heetland and Marie Tolarova 
Pacific Craniofacial Genetics Laborat01y, Department of Orthodontics, University of the 
Pac[fic Arthur A. Dugoni School of Dentist1y, San Francisco, CA, USA 
INTRODUCTION: Maxillary midline diastema (MMD) is a common esthetic problem. 
It is an easily identifiable condition and one that is often recognized by laypeople. 
Furthermore, social and psychological well-being can be influenced by an individual's 
perception of his or her facial characteristics. There are a number of treatment modalities 
available to treat MMD. A wide range of prevalence values for MMDs has been reported 
ranging from 1.6% to 25.4% in adult populations. 
OBJECTIVE: The goal of our study was to evaluate occurrence of MMD in close 
relatives of individuals affected with this condition. 
MATERIAL AND METHODS: Our sample consisted of 424 DDS students at the 
dental school. There were 251 males and 173 females. Each student completed a 
questionnaire focused on occurrence of MMD in his/her family, drew a pedigree and 
answered questions regarding of his/her MMD status (yes or no). If the answer was 
positive, further details regarding size and treatment of MMD were obtained. All 
information was entered into FoxPro database and analyzed using EPISTAT and 
CONFIG software. 
RESULTS: All students who reported having or being treated for MMD ~ 0.1 mm were 
included as probands in our study. Out of 424 individuals, 70 reported having or being 
treated for MMD giving prevalence of 16.51 per 100 (95% CI = 13.17-20.47). The vast 
majority of probands (42%) reported MMD from 0.76 to 1.00 mm. Significantly higher 
prevalence of MMD (34. 7111 00; 95% CI = 29.06-40. 82) was found in 1st degree relatives 
(p<0.0001). Risk of recurrence for siblings of a proband with MMD was found as 40.8%. 
CONCLUSIONS: Our study suggests that MMD has a strong genetic component when 
including MMD ~ 0.1 mm. The risk of recunence for siblings is suggesting that an 
autosomal dominant type of inheritance may be responsible for some cases. 
This study has been accepted for poster presentation at the IADR General Session in 
Toronto, July 2-5, 2008 
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TGFB3 RS2300607 A/T POLYMORPHISM AND NONSYNDROMIC CLEFT LIP 
AND PALATE 
Reem Salahuddin, Alia Al-Jabeiti, Maybelle Gomez, Mirek Tolar, Nicholas Bauter, Jan 
Komura, Sheetal Patil, Mana! Abu Al-Melh, Andrea DeLurgio, Waleed Soliman, Partha 
Mishra and Marie Tolarova 
Graduate Program in Orthodontics and Pacific Craniofacial Genetics Laboratmy, 
Department of Orthodontics, University of the Pacific Arthur A. Dugoni School of 
Dentislly, San Francisco, CA, USA 
INTRODUCTION: Non-syndromic cleft lip with or without cleft palate (NCLP) is a 
serious malformation. Asian populations, in general, have the highest prevalence of 
NCLP (at 1/500 at bir1h). The etiology is multifactorial involving multiple genetic and 
environmental factors. The transforming growth factor beta 3 (tgfb3) has an impm1ant 
role in morphogenesis of lip and palate. Two single nucleotide polymorphisms (SNP's) of 
the TGFB3 gene were found associated with NCLP in the Japanese population. We 
studied the rs2300607 A/T SNP located in the intron 1 of the TGFB3 gene in Guatemala. 
The Guatemalan population includes a high proportion of indigenous people of Asian 
origin. 
MATERIAL AND METHODS: Blood specimens of 65 cases with NCLP and 96 
controls were collected during Rotaplast medical missions to Guatemala City, Guatemala. 
The genotypes were established using polyacrylamide gel electrophoresis of rs2300607-
specific DNA fragments amplified by PCR. 
•I 
RESULTS: Proportions of genotypes were 53.73% AA, 31.34% AT, 14.93% IT in 
cases and 48.96% AA, 43.75% AT, 7.29% TT in controls. The A allele frequency was 
0.69 for cases and 0.71 for controls. The T allele frequency was 0.31 for cases and 0.29 
for controls. Haplotypes of rs2300607(A/T)Irs2268625(C/T) genotypes were ascertained 
in the same intron. The AIT and TIC haplotypes were more frequent in cases, while the 
AIC and TIT haplotypes were more frequent in controls. The differences between cases 
and controls were not statistically significant. 
CONCLUSIONS: Tendencies to higher AA and TT genotype frequencies were found in 
cases. Also AIT and TIC rs230006071rs2268625 haplotypes were found more frequently 
in cases. More cases and controls need to be evaluated to decide about statistical 
significance ofthese differences. 
Thejieldworkfor this study was supported by Rotaplast International, Inc. 
This study has been presented at the 37'h Annual Meeting & Exhibition of the AADR in 
Dallas, April 2- 5, 2008. 
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COMPARISON OF ARCH DIMENSIONAL MEASURES BETWEEN THE 
EARLY AND DEFERRED TREATMENT GROUPS 
Beth Yamashiro', Michael Nguyen1, Justin Hannon1, Hee Sao Oh2 and Sheldon 
. d2 Baumnn 
1Doctor of Dental Surgery Program, 2Department of Orthodontics, University ofthe 
Pacific, Arthur A. Dugoni School ofDentistry, San Francisco 
Objective: To compare changes in arch dimension during treatment between patients 
who received the early mixed dentition treatment and patients who presented early but for 
whom treatment was deferred until the permanent dentition. 
Methods: A random sample of patients aged 7.5 to 9.5 years at the first visit was drawn 
retrospectively from an experienced orthodontist's practice. Study casts at each time 
point were available for 58 patients which included 34 patients who received early 
treatment and 18 patients who received the deferred treatment. Serial extraction cases 
(n==6) were excluded. The upper and lower study models were scanned digitally and 
dental landmarks were located by tlu-ee calibrated judges. Arch dimensional 
measurements were compared between the early and deferred treatment groups by t-test 
at the start (T3) and the end (T4) of definitive full-bonded treatment. 
Results: No significant differences were found for inter-canine and inter-molar, or arch 
length on both upper and lower arches at T3, but the maxillary arch depth in deferred 
group was slightly longer than in the early treatment group (p==0.04). The irregularity 
indexes in the early treatment group were significantly lower on both arches than in the 
deferred treatment group, reflecting the effect of the early treatment on the incisors (See 
Table) . At T3, the deferred group was statistically significantly younger than the early 
treatment group (Difference== 1.6±1.1 years, p<0.0001). At T4, no significant differences 
between the early and the deferred treatment groups were found for any arch dimensional 
measure. 
Early Tnallnenl Dderred Early Trealmenl Dererred 
MAXILLA (Hyp e 2.1 ~ 2 .2) Trealmenl DiOerence P Value MANDIBLE (Hype 2.1 ~ 2 .2) Treatment Difference 
(Hy pe I) (Hype I) 
A_ge (yrs. 12.7±1 .8 11 .36±1.2 1.604 <0.0001 Age (vrs. 12.7±1.8 11.36+1 .2 1.604 
lntercanine width(mm) 34.8±3.0 32.2±1 .4 1.4 0.16 lntercanine width(mm) 27.3+2.1 27.1+1.8 0.2 
lntermolar width (mm) 47.0±2.1 45.5±3.5 UJ U.Uo lntermolar width (mm) 41 .6±1 .7 41.4±2.2 0.2 
Arch length (mm) 76.8±5.2 77.4±4.2 0.4 0.7 Arch length (mm) 65.9±4.5 67±4.4 1.1 
Arch Depth (111111) 28.3±2.5 29.8±2.3 1.4933 0.04 Arch Depth (mm 24.4±2.1 24.8±2.1 0.4 
Irregularity Index (111111) 8.9±2.7 12.4±4.0 3.5479 0.0005 Irregularity Index (111m 5.2±1.5 6 .4±2.3 1.2 
Conclusions: Similar arch dimensional changes were observed in the early and deferred 
treatment groups. Deferred treatment patients started definitive full-bonded treatment 
younger than the early treatment patients started Phase II treatment. Similar end-of-












PILOT STUDY OF THE MTHFR 677CT GENE POLYMORPHISMS AND 
NONSYNDROMIC CLEFT LIP AND PALATE IN GUATEMALA. 
Mathue Faulkner1, Andrea DeLurgio2, Mirek Tolar3, Maybelle Gomez3, Nicholas 
Bauter3, Sheetal Patil3, Jan Komura3, Pat1ha Mishra3, Kimberly Mahood3, Mana] Abu Al-
Melh3, Mohamed Alassutl, Bahareh Behdad3, Arshdeep Kaur3, and Marie Tolarova3 
1 Doctor of Dental Surge1y Program, 2Graduate Program in Orthodontics, 3 Pacific 
Craniofacial Genetics Laboraloty, University of the Pacific Arthur A. Dugoni School of 
Dentist1y, San Francisco, Cal(fornia 
INTRODUCTION: Cleft lip and palate anomalies are one of the most common congenital 
anomalies, affecting I in every 500-1000 births (Murray, 1995, Tolarova and Cervenka, 1998). 
Nonsyndromic cases represent approximately 70% of all clefts and are caused by a combination 
of genetic and environmental factors. 
Among candidate genes for nonsyndromic cleft lip with or without cleft palate (NCLIP), 
methylene tetrahydrofolate reductate (MTHFR) gene polymorphisms have been identified as 
possible contributors due to their role in folate metabolism. Point mutations at the 677 position 
replace thymine (T) for cytosine (C) results in a substitution of valine for alanine. As a result, 
individuals with homozygous TT have impaired MTHFR enzyme function and a reduced ability 
to form the methyl form offolate by 35%-50% in comparison with controls (Kang 1991, Frosst 
1995). 
OBJECTIVE: To determine the role of polymorphism of the MTHFR gene at the 677111 
nucleotide and its association with NCLIP in Guatemala City, Guatemala. 
METHODS: Cases (individuals affected with NCLIP; n=269) and controls (n=59) for this study 
were identified during Rotaplast medical missions to Guatemala City, Guatemala in 200 I , 2003, 
and 2005. Diagnosis ofNCLIP was determined by physical examination of each individual, and 
venous blood was obtained for DNA analysis. MTHFR 677CT genotypes were established by 
PCR amplification and single nucleotide conformational polymorphism detection using 
polyacrylamide gel electrophoresis (PAGE). 
RESULTS: Among 269 cases, the distribution ofMTHFR genotypes at nucleotide 677 revealed 
23 (8.6%) homozygous for the wild-type allele (CC), 123 (45.7%) heterozygous (CT), and 123 
( 45. 7%) homozygous for the mutated allele (IT). In comparison, controls yielded 15.3% (n=9) 
homozygous for the wild-type allele (CC), 52.5% (n=31) heterozygous (CT), and only 32.2% 
(n= 19) homozygous for the mutation (IT). The difference in distribution of genotypes between 
cases and controls was not statistically significant (p=0.09). However, analysis of allele 
frequencies showed a significantly higher (p=0.045) fi·equency of mutated T allele among cases 
(68.6%) compared to controls (58.5%, n=69). Correspondingly, C allele was less frequent in 
cases (31.4%) than in controls ( 41.5% ). 
CONCLUSION: P1:eliminary results of this study suggest that the MTHFR 677CT 
polymorphism of may be involved in the etiology ofNCLIP in Guatemalan population. The 
control group in our study will need to be enlarged to confirm these results - and this is in 
progress. An interesting finding of our study was a relatively high T allele frequency in 
Guatemalan population that was observed in cases as well as in controls. 
Rotaplast International, Inc., funded and supported.field work for this study. 
PCFGL and Department ofOrthodonticsfunded and supported molecular genetics 
analysis 
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FOLATE RECEPTOR MEDIATED GENE DELIVERY TO ORAL CANCER 
CELLS 
E. Gederi 1, N. Overlid2, K. Konopka
2
, and N. Di.izgi.ines
2 
1 University of the Pacific, San Francisco, CA, USA, 2University of the Pacific, Arthur A. 
Dugoni School of Dentist1y, San Francisco, CA, USA 
Objectives: The minimal constitutive expression of the folate receptor in normal tissues 
and its over-expression in many types of cancer render it a promising target for tumor-
specific gene delivery. We tested the hypothesis that inclusion _of folate-conj_ugated lipids 
in cationic lipid-DNA complexes ("lipoplexes") used as non-viral vectors will enhance 
gene delivery to oral squamous cell carcinoma cells compared to non-targeted lipoplexes. 
Methods: Folate-poly( ethylene glycol)(PEG)-conjugated lipids or control PEG-lipids 
were included in cationic liposomes composed of DOTAP/cholesterol (1: 1) at 
concentrations ranging from 1 mol% to 0.1 mol%. A plasmid expressing luciferase 
(pCMV.luc) was complexed with liposomes to form "lipoplexes". The lipoplexes were 
incubated for 4 h with the human oral epidermoid carcinoma cell line KB and non-tumor-
derived GMSM-K oral epithelial cells, and the murine SCCVII (oral squamous cell 
carcinoma) and the non-tumorigenic NIH-3T3 embryonic fibroblasts for. The cells were 
washed and incubated for an additional 48 h and luciferase activity in celllysates was 
measured using a Promega kit. To assess the level of folate receptors on cells the folate-
PEG- and PEG-lipid-containing liposomes were labeled with rhodamine-
phosphatidylethanolamine, and binding of these liposomes to cells was observed by 
fluorescence microscopy. 
RESULTS: Fluorescently labeled Folate-PEG-lipid containing liposomes bound at a 
higher level to cancer cells than to normal human and murine cells, indicating the . 
presence of folate receptors on the cancer cells. Folate-PEG-lipid lip?~lex_es resulte~ 111 a 
5-6 fold increase in gene delivery over non-targeted control mPEG-hpid hpoplexes 111 
both human and murine tumor cells, when used at a 0.2 mol% concentration. Non-tumor 
cells showed no significant increase with folate over control PEG. However, the PEG-
lipid itself was inhibitory to transfection when used at concentrations over 0.1 mol%, 
compared to plain DOT AP/cholesterolliposomes. 
CONCLUSION: Folate receptors may be a significant target for future gene therapy 
applications. 
This ..,vork has been presented at the3i11 Annual Meeting of the AADR, Dallas, April 25, 
2008 
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CLEFT LIP AND PALATE AND MSXl CA-REPEATS POLYMORPHISM 
Blake Kitamura, Aaron McDonough, Mirek Tolar, Jan Komura, Nicholas Bauter, Sheetal 
Patil, Maybelle Gomez, Mana! Abu Al-Melh, Partha Mishra and Marie Tolarova 
Pacific Craniofacial Genetics Laboratmy, Department of Orthodontics, University ofthe 
Pacific Arthur A. Dugoni School of Dentist1y, San Francisco, CA, USA 
INTRODUCTION: Cleft lip and palate is the most common craniofacial congenital 
abnormality, occurring in one of every 500 to 1000 births. In developing countries, the 
incidence is on the highest side. Though the exact etiology of cleft lip and palate is 
uncertain, some candidate genes, such as TGFA, TGFB3, MTHFR, and MSX1, have a 
role in its development. 
OBJECTIVES: A pilot case-control study was performed to evaluate a possible 
association between maternal MSX1 CA repeat polymorphism and nonsyndromic cleft 
lip and palate (NCLP) in a Guatemalan population. 
METHODS: DNA was isolated from dry blood spots on filter paper collected during 
Rotaplast medical missions to Guatemala. Segments of DNA containing the CA rep.eats 
were amplified using PCR, purified, and sequenced. The sequences were read m a 
graphical format and genotypes consisting of alleles 1-4 were established. Allele 1 had 12 
CA repeats, allele 2 had 11 CA repeats, allele 3 had 10 CA repeats, and allele 4 had 9 CA 
repeats. 
RESULT~: Our sample consisted of 140 mothers of patients affected with NCLP (case 
mothers) and 52 mothers of unaffected children (control mothers). The most common 
genotype was A4A4. A higher proportion of A4A4 homozygotes were seen among the 
case mothers (58.58%) than among the control mothers (46.16%). The A4 allele was 
present in 75% of the case mothers and in 66% of the control mothers. 
CONCLUSIONS: Our findings complemented our studies carried out previously that 
showed a higher frequency ofthe A4 allele among both those affected by NCLP and their 
parents, especially the mothers. Although the differences we found between the case and 
control mothers were not statistically significant, we did show a higher frequency of the 
A4A4 genotype and of the A4 allele in mothers of children affected with NCLP than in 
mothers ofhealthy children. 
The fieldwork for this study was supported by Rotaplast Inti., Inc. Molecular genetics 
analysis was supported by Research Pilot Project Award 03-Activity 056.fi'om the Arthur 
A. Dugoni School of Dentisfly 
This study has been accepted for poster presentation at the IADR General Session in 
Toronto, July 2-5, 2008 
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INHIBITION OF HIV ENVELOPE GLYCOPROTEIN-MEDIATED SYNCYTIA 
FORMATION BY LECTINS 
Andrew Michael 1, Nate Overlid2, Krystyna Konopka2 and Nejat Di.izgi.ine~2 
1 Doctor of Dental Surge1y Program, and 2 Department of Microbiology, University of the 
Pacific Arthur A. Dugoni School of Dentistry, San Francisco, CA 
OBJECTIVES: Currently available therapies to treat HIV -1 infection cannot eradicate 
the virus, since the viral genome is integrated into host cell chromosomes. Our long-term 
goal is to use targeted cytotoxicity to specifically eradicate HIV -infected cells. Virus-
producing cells express the envelope glycoproteins (gp 120/gp41; Env) on the cell surface 
during assembly and budding. Macromolecules that can exclusively recognize Env may 
be useful as agents that can mediate the targeting of cytotoxic lipidic nanoparticles to 
HIV -infected cells. Since Env is heavily glycosylated, we examined the ability of 
carbohydrate-binding plant lectins and anti-gpl20 antibodies to inhibit Env-medi~ted 
syncytia formation as a first step to identify molecules that may be used for targetmg. 
METHODS: Anti-gpl20 antibodies were obtained from the NIH AiDS Research and 
Reference Reagent Program. Lectins were a gift of Dr. Jan Balzarini (University of 
Leuven, Belgium). Both the plant lectins and the anti-gp120 compounds were tested for 
their ability to inhibit syncytia formation (cell-cell fusion) overnight between HIV Env-
expressing TF228.1.16 cells and CD4-expressing SupT T -lymphocytic cells. The lectins 
were used at concentrations between 2-8 11g/mL, while the antibodies were tested at 5 and 
10 11g/mL. Syncytia formation was monitored using phase contrast microscopy, and 
binding ofthe compounds to TF228.1.16 cells was monitored via fluorescence 
microscopy. 
RESULTS: The plant lectins Galanthus nivalis (snowdrop) agglutinin (GNA) and 
Hippeastrum hybrid (Amaryllis) agglutinin (HHA) inhibited cell-cell fusion of 
TF228.1.16 cells with SupT cells at low concentrations. Urtica dioica agglutinin (UDA) 
was also inhibitory to fusion, but at higher concentrations. Conversely, none of the anti-
gp 120 antibodies inhibited fusion in any significant way. 
CONCLUSION: GNA and HHA are highly inhibitory to Env-mediated fusion. These 
lectins may be useful in targeting lipidic nanoparticles (liposomes) specifically to HIV-
infected cells. 
This work was presented at the Hinman Student Research Symposium, Memphis, TN, 
October 2007 and the 3i11 Annual Meeting of the AADR, Dallas, TX, April2007. 
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DETERMINATION OF BACTERIAL GROWTH AFTER ULTRASONICALLY 
IRRIGATED CANALS: A PILOT STUDY 
Nicklaus Morton1 and Ove A. Peters2 
1Doctor of Dental Surge1y Program Class of2008, 2Professor, Department of Endodontics, University of 
the Pacific, Arthur A. Dugoni School of Dentislly, San Francisco, CA 
OBJECTIVES: Success of root canal treatments depends on the ability to remove 
microorganisms and their byproducts from the root canal system. Beyond mechanical 
preparation, irrigation with NaOCl has been shown to be effective for this task. 
Conventionally, irrigation employs a syringe-and-needle system but recently passive 
ultrasonically and sonically powered tools have been introduced. This pilot study was 
conducted to determine bacterial growth from contaminated canals after disinfection with 
various strategies. 
METHODS: Fifty single-rooted teeth were shaped with ProFile (Dentsply Tulsa Dental, 
Tulsa OK) Nickel Titanium instruments up to size #30 .06, y-ray sterilized and 
contaminated for 3 weeks with E. faecal is (clinical isolate kindly provided by Dr C. 
Hoover, UCSF). Irrigation was done with 5.25% NaOCl (group I), NaOCl activated with 
ultrasonically activated K-files (group 2), blunt stainless steel inserts (group 3) or 
sonically activated plastic inserts (group 4). Positive and negative controls, with and 
without canal preparation, were also included (groups 5 & 6). Samples were taken with 
paper points and with .04 ProFiles one size larger than the preparation. Incidence of 
growth (in BHI and TS broth) in experimental groups (n= I4 each) after 24 and 48 hours 
was compared using X -square tests. 
RESULTS: All samples from the positive control groups showed growth, those from 
negative control groups did not. After 24 hours, growth from paper points occurred in 3, 
5, 3 and 5 of the cases in groups 1 to 4, respectively while growth from a ProFile sample 
was noted in I, 2, 1 and 4 of the cases in the respective groups. After 48 hours, growth 
from paper points occurred in 3, 6, 4 and 8 cases while growth from a ProFile was noted 
in 3, 4, I and 4 cases. Growth was more frequent at 48h (p<O.OO 1 ); however, there were 
no differences between the experimental groups (p>O.I ). There was a tendency for 
growth to occur more frequently with paper point samples compared to those taken with 
ProFiles #35 .04 but this was not significant (p>0.06). 
CONCLUSIONS: Under the conditions of this in vitro study, activated disinfection was 
not effective in removing all bacteria from infected root canals. Contamination was likely 
localized at the root canal surface rather than in the dentinal tubuli, since material 
removed by sampling with ProFiles resulted in similar numbers of positive cultures 
compared to paper point sampling. Refinements of this model, for example using TS 
broth rather than BHI, as well as using other evaluation methods, such as Brown Brenn 
staining, are investigated in ongoing experiments. 
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GENDER DIFFERENCES IN THE EFFECTS OF DIABETES ON ENDOTHELIUM-
DEPENDENT VASODILATATION IN THERA T SUBMANDIBULAR GLAND 
Nicole Sakai, Bryce Williams, Dan Witcher, Roshanak Rahimian and Leigh Anderson 
Department o.f Anatomical Sciences and Doctor o.f Dental Surge1y Arthur A. Dugoni 
School of Dentistry and Department of Physiology and Pharmacology, TJ Long School 
of Pharmacy and Heal!h Sciences, Universily of the Pacific 
INTRODUCTION: Following the onset of diabetes both men and women show 
impaired vascular dilatory responses. In addition, more women develop diabetic 
complications when compared with men, and women are at a greater disadvantage than 
men once complications do develop. The endothelium is the biologically active inner 
layer of blood vessels, and one of its major functions is to regulate vascular tone via the 
production of vasoactive factors, including vasodialtors such as nitric oxide (NO), 
prostacyclin (PGI2) and endothelium-derived hyperpolarizing factor (EDHF). 
OBJECTIVES: The purpose ofthis study was to determine whether gender influences 
to effects of diabetes on parasympathetic vasodilatation in the rat SMG. 
METHODS: Male and female Sprague-Dawley rats (n=49) were divided into two 
groups: Non-diabetic control, and streptozotocin-induced (55 mg/kg i.p.) diabetes. Four 
to 5 weeks after the induction of diabetes, responses to parasympathetic stimulation ( 1-I 0 
Hz) were measured using laser-Doppler flowmetry before and after inhibition of 
cyclooxygenase (indomethacin, 5 mg/kg i.p.) and NO synthase (L-NAME, continuous 
infusion 3 mg/minlkg, i.v.). 
RESULTS: The results are shown in the following graphs: 
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CONCLUSIONS: We conclude that parasympathetic vasodilatation in the rat SMG is 
equally affected in both male and female rats. However, in males diabetes predominantly 
affects PGh- and NO-dependent vasodilatation, whereas in females EDHF release is 
diminished and NO-dependent vasodilatation is maintained. 
Suppor!ed by a grant from NJDCR (Rl5 D£016586). 
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SHEAR BOND STRENGTH (SBS) BETWEEN STAINLESS STEEL CROWN 
MATERIAL AND FLOW ABLE COMPOSITE USING A SELF-ETCHING 
BONDING AGENT 
Shana Van Cleave 1, Karen A. Schulze2 and Stephanie Vu3 
1 
Doctor of Dental Surge1y Program, 2 Department of Restorative Dentist1y, University of the Pacific, 
Arthur A . Dugoni School of Dentist1y, San Francisco, CA, 3 Volunteer Student, Undergraduate Program, 
University of the Pacific, Stockton, CA 
OBJECTIVES: In an effort to make anterior stainless steel crowns in pediatric patients more aesthetic, denti sts often 
cut open a window on the facial surface of the crown and fill the exposed portion of the tooth with composite resin. 
The structural integrity of the crown is weakened and therefore an alternative method will be evaluated in this study. 
The anterior surface of the crown wi ll be veneered with a thin layer of flowable composite. Testing the shear bond 
strength of the interface between the s tainless steel crown with different surface treatments and flowable composite was 
the purpose of this study. 
METHODS: Unitec s tainless steel crowns (3M ESPE) were cut in 5x8 mm samples and prepared for shear bond 
testing. Group I was not surface treated as a reference. Group 2 was exposed to a IO sec air/water/sod ium bicarbonate 
slurry abrasion using a cavitron prophy jet machine (Dentsply USA). Group 3 was rnicroetched using 50 ~tm Aluminum 
oxide powder for 30 sec (Micro cab nr,). Group 4 was roughened with a coarse diamond bur. Six samples were tested 
for each group. The bonding agent was C learfil Protect Bond (Kuraray America) a self-etching dental primer and 
adhesive material. As flowable material was used Filtec Flow (3M ESPE). The SBS was tested in a universal testing 
machine lnstron I I 00 at a crosshead speed of 5 mm/min. 
RESULTS: Significant differences were found between group 3 and group 4 as well as between group I and 3 using 
Tukey HSD test at a 0.05 confidence interval. 
(Opti Bond Solo ;Kerr) 
The same experiment was carried out using a fifth generation adhesive material. In this experiment, the same 
treatments were given to the s urfaces of the stainless steel crowns, but were then etched with 35% phosphoric acid for 
lifteen seconds and subsequently rinsed for ten seconds. They were then dried thoroughly before the bonding agent 
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Because of the added S(ep involved with etching, rinsing and drying the surfaces, this method is far more technique 
sensitive. Because of this, we hypothes ized that the results would show a less reliable bond strength compared to the 
self-etching material. However, it is interesting to note that the fitlh generation bonding agent produced almost inverse 
results compared to the se lf-etching material , with the micro etched surface having the greatest bond strength (31.47 
MPa ± 10.3). 
CONCLUSION: Unexpected high shear bond strength was established particularly for the non treated surfaces of 
stainless s teel crowns. The results show similar bond strength as between dentin and composites. This in vitro study 
suggests the safe use of llowable composites as veneering materia l on stainless steel crowns. A prospective in vivo 
study should be conducted to support the findings. 
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SALlY ARY GLANDS IN HEALTH AND DISEASE: THE SUBMANDIBULAR 
GLAND AS A MODEL FOR STUDYING ENDOTHELIAL DYSFUNCTION IN 
DIABETES 
Dan Witcher, Nicole Sakai, Bryce Williams, Roshanak Rahimian and Leigh Anderson 
Department o.f Anatomical Sciences and Dental Program, Arthur A. Dugoni School of 
Dentistry and Department o.f Physiology and Pharmacology, TJ Long School o.f 
Pharmacy and Health Sciences 
INTRODUCTION: Diabetes mellitus is a chronic metabolic disease that affects 
approximately 14 million people in the United States. In addition to major medical 
complications (e.g. renal and cardiovascular disease), there are oral health complications 
including xerostomia and periodontitis. The deleterious effects of diabetes on vascular 
function have long been recognized, and endothelial dysfunction is a hallmark of diabetic 
microvascular disease. The purposes ofthis study was 1) to determine diabetes affects 
parasympathetic vasodilatation and 2) whether the relative contributions of nitric oxide 
(NO), prostacyclins (PGh) and endothelium-derived hyperpolarizing factor (EDHF) to 
the remaining vasodilatory response differ between diabetic and non-diabetic animals. 
METHODS: Male, Sprague-Dawley rats (n=23) were divided into two groups: Non-
diabetic control , and streptozotocin-induced diabetic rats. Four to 5 weeks after the 
induction of diabetes, responses to parasympathetic stimulation were measured using 
laser-Doppler flowmetry before and after inhibition of cyclooxygenase and NO synthase. 
RESULTS: The results are shown in the following graphs: 
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CONCLUSION: Blood flow responses were positively correlated with stimulation 
frequency and parasympathetic vasodilatation in the male submandibular glands is 
affected by diabetes. Furthermore, diabetes predominantly affects PGb- and NO-
dependent vasodilatation, whereas EDHF-mediated vasodilatation is undiminished. 
Supported by a grant.from NJDCR (RJ5 DE016586). 
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PERSPECTIVES ON AND USAGE PARAMETERS OF NICKEL TITANIUM ROTARY 
ROOT CANAL INSTRUMENTS: A SURVEY 
David Bird 1, Ove A. Peters2 
1 Doctor of Dental Surge1y Program Class of 2009, 2 Professor, Department of 
Endodontics, University of the Pacific, Arthur A. Dugoni School of Dentislly, San 
Francisco, CA 
OBJECTIVES: The current practices and perspectives of endodontists in the United 
States with respect to rotary root canal instruments are not well documented. Therefore, 
an attempt was made to retrieve data from a representative sample of United States 
endodontists using an electronic questionnaire. 
METHODS: A questionnaire was constructed using fom1een questions addressing rotary 
root canal instrument equipment, systems, configuration, techniques, usage, storage, 
issues, and developmental expectations. A trial questionnaire was sent to a local group of 
endodontists and feedback was incorporated into the final questionnaire. Nine hundred 
fifty-four online surveys were sent via email to endodontists in California (n=148), Iowa 
(n=9), Massachusetts (n=35), Minnesota (n=28), New York (n=61), Texas (n=61), and 
Wisconsin (n= l7). The data was collected from respondents utilizing the online Survey 
Monkey interface over a four month period. A total of two reminder emails were sent to 
non-responding endodontists. Respondents were incented to participate in the survey by 
providing a prize to the winner from a lottery of participants. The responses were 
analyzed by various segments, such as region (east, west, south, and central), time of 
graduation (1940-1989, 1990-1999, and 2000-2007), and type ofpractice (university 
intramura~, solo practice, or group practice). Data were expressed as proportions; chi-
square tests were used for statistical evaluation. 
RESULTS AND CONCLUSIONS: Current practices showed variances by region, graduation date, 
and type of practice. Those graduating between 2000 and 2007 had a higher reported usage of: a) Nil 
rotary instruments at every root canal treatment (p=0.05), b) multiple NiTi systems (p=0.001), c) 
manual NiTi systems (p=0.05), d) torque control motor (p=0.05), and e) Gates Glidden (p=O.OOl). 
Over 50 percent of endodontists reported using the rotary instruments on 2 to 4 patients before 
discarding and 57 percent reported cleaning the instruments with a combination of ultrasonics and 
sterilization. Crown down was the most frequently used preparation sequence across all regions. The 
patency (p=0.01) and step back (p=0.05) preparation sequences were predominately used in the 
western region. Securing the glide path as pm1 of the preparation technique was predominately used i 
southern region (p=0.05). Perspectives regarding issues with rotary instruments and future 
developments of root canal treatment did not show statistically significant differences based on time o 
graduation. Over 70 percent of endodontists expect similar but improved fi le~ to be the primary 
development over the next 10 years. This survey provides a comprehensive overview of US 
endodontists' believes and attitudes related to Nickel Titanium root canal instruments. Future 
directions for instrument development will take this information into account. 
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THE ERUPTION PATTERNS OF THE MANDIBULAR TEETH BETWEEN THE 
AGES OF 8.5 AND 15.5 YEARS 
Cabot Denny1, Christopher Oviedo 1, Tyson Davis 1, Hee Soo Oh2, Sheldon Baumrind
2 
1 Doctor of Dental Surge1y Program, 2Department of Orthodontics, University of the 
Pacific, Arthur A. Dugoni School of Dentistty, San Francisco 
OBJECTIVE: To quantify the eruption patterns and paths of migration of the 
mandibular teeth between the ages of 8.5 and 15.5 years referenced to superimposition on 
mandibular titanium implants. 
MATERIALS AND METHODS: Longitudinal data were generated measuring the 
eruption paths and magnitude of mandibular tooth migration on 45 degree oblique lateral 
cephalograms taken ammally for a sample of 19 treated and untreated children between 
the ages of 8.5 and 15.5 years. The cephalograms are from a previously reported sample 
(Mathews Sample: See JDR: 1298-1306, AJ0:91 ;29-45, etc). Extraction cases were 
excluded in this study. Successive cephalograms were superimposed on stable titanium 
implants previously placed in the mandiblar body and symphysis. The mandibular 
occlusal plane of the 12 year cephalogram was used as the reference plane. 
RESULTS: The pre- and post- eruption patterns of displacement of the mandibular 
molars and the 2nd premolar showed forward (mesial ) movement ranging from 3.0 to 
6.2mm between 8.5 and 15.5 years of age. Considerably less mesial migration was 
observed in 1st premolar. For mandibular canine, 1 mm of distal migration was observed. 
The mandibular canine and first premolar were erupted almost at right angles to the 
occlusal plane (see Table & figure below). 
f,'locan_C IOWniAptlll. 
2rd ht 
3rd molar 2nd molar 1st molar 2nd premola 1st premolar canine -.----- -·~~ - ~ 
2rdmolat 1Si molar ~ p-em~r • Pferr~-: Jrdmolar 
Age Mean so Mean so Mean so Mean so Mean so Mean so ... 
8.5 67.4 9.2 79.1 4.9 91.7 10.2 90.2 8.1 87.6 8.6 
9.5 54.1 68.6 9.6 80.4 5.4 91.7 9.3 92.7 6.5 92.8 6.9 
10.5 43.4 73.8 8.4 81.0 6.0 91.8 9.2 93.7 7.5 92.9 8.4 
11.5 54.2 13.0 75.1 7.1 81.2 4.8 92.9 11.3 96.5 7.6 94.2 7.8 
12.5 59.8 9.1 73.5 6.1 80.4 4.6 90.8 10.0 94.9 7.5 93.2 6.8 
13.5 55.3 16.7 73.8 8.8 80.7 7.1 89.3 7.5 97.2 6.6 95.8 7.0 
14.5 55.5 11.7 70.9 6.3 78.5 5.9 88.8 3.9 95.4 6.0 94.0 4.9 
15.5 59.6 7.8 68.7 6.3 78.6 3.9 88.3 4.2 94.8 5.4 93.5 4.8 
mean 54.6 8.3 71.5 7.7 80.0 5.3 90.6 8.2 94.4 6.9 93.0 6.9 
CONCLUSION: This study supported traditional views on the mesial migration of the 
mandibular molars and 2nd premolar. However, the mandibular 1st premolar and canine 
erupted more ve11ically than has been generally reported. The mean occlusal 
displacement of the canine apex during the period of observation was twice as large as 



















EPIDEMIOLOGY OF CLEFT LIP AND PALATE IN SAN SALVADOR. 
PART 1: AGE OF MOTHERS OF CHILDREN WITH NOSYNDROMIC CLEFTS 
Silas Dudley1, Stephanie Moniz1, Marcus Kai2, Partha Mishra3, Anjana Lae, and Marie 
Tolarova3 
1 Doctor of Dental Surge1y Program, 2Graduate Program in Orthodontics, 
3 
Pacific 
Craniofacial Genetics Laborat01y, University of the Pacific Arthur A. Dugoni School of 
Dentis(ly, San Francisco, California 
INTRODUCTION: Maternal age is a known factor associated with several congenital 
anomalies, including anomalies of orofacial region. Studies have been done throughout 
the world to dete1mine a relationship between an age of mother at the time of conception 
and a risk for birth defects in offspring. 
MATERIAL AND METHODS:This study is based on clinical samples obtained during 
the Rotaplast medical mission to San Salvador, El Salvador, in 2005. Our sample of cases 
consisted of91 children, 57 males and 34 females, affected with nonsyndromic cleft lip 
and/or palate (NCLIP). Data were entered into the FoxPro database at the Pacific 
Craniofacial Genetics Laboratory (PCFGL) and then analyzed using Microsoft Excel 
Analysis Tool pack. Descriptive statistics was used to assess the mean and standard 
deviation of age of mothers in our sample. The t-test was used to analyze differences 
between subgroups of our sample and also for comparison with previously analyzed 
maternal age data obtained in Guatemala City, Guatemala, and in Cumana, Venezuela; p 
_::: 0.05 wa~ considered significant. 
RESULTS: The majority of cases were affected with cleft lip and palate (66%); isolated 
cleft lip occurred in 13%; and isolated cleft palate in 10% of cases. Unilateral clefts were 
more frequent than bilateral clefts. The mean maternal age was 24.8 years (SD = 5.5). 
The youngest mother was 15 years old and the oldest one was 39 years old. 
We found a significant difference in the mean maternal age between subgroups divided 
by sex of a child. Mothers who delivered a boy with NCLIP were older at the time of 
delivery compared to mothers who delivered a girl with NCLIP (p=0.003). When San 
Salvador sample was compared with previously analyzed samples from Guatemala and 
Cumana, no difference was found for the mean maternal age, but a significant difference 
was found, when propm1ions of maternal groups were compared (p=0.03). 
CONCLUSIONS: For a final conclusion, whether the age of mother is associated with 
NCLIP in San Salvador, an analysis of age of mothers who delivered a nonaffected child 
has to be performed. Our previous results suggest that differences in the risk of having a 
child affected with NCLIP may exist in different populations and ethnicities. · 






CORRELATIONS BETWEEN FACIAL PHOTOGRAPHIC MEASUREMENTS 
AND THE RANKING OF FACIAL ATTRACTIVENESS 
Justin Hannon 1, Stephanie Hannon 1, Beth Yamashiro 1, Michael Nguyen 1, 
Hee Soo OH2 and Sheldon Baumrind2 
1 Doctor of Dental Surge1y Program, 2 Department of Orthodontics, University of the 
Pacific, Arthur A. Dugoni School of Dentist1y, San Francisco 
OBJECTIVE: To investigate the extent to which selected facial photographic 
measurements correlate with rankings of facial attractiveness on end-of- treatment facial 
photographs of m1hodontic patients. 
METHOD: The sample of standardized end-of-treatment facial photographs of 
orthodontic patients was drawn randomly at the Departments of Orthodontics at the New 
Jersey Dental School, Newark. All subjects had a triplet of end-of-treatment photographs 
which included profile, frontal pose, and frontal smiling images. Eight groups of 12 
patients each were ranked by 20 m1hodontists, 1 0 faculty members and I 0 residents. 
Each judge assigned a rank to each patient in each group, ranging from 12 for "most 
attractive" to 1 for "least attractive". Mean ranks for each patient were calculated. End-
of-treatment facial photographs were "digitized" independently by three judges and the 
mean values were calculated. Fifteen facial photographic measures considered to reflect 
facial attractiveness were correlated with the photographic rankings of facial 
attractiveness. 
RESULTS: The strongest correlation was found in facial convexity angle (r=0.48, 
p=0.001). The next strongest variables were throat angle (r=0.-39, p=O.Ol) which was 
negatively correlated with mean ranks. 
Photographic 
measures r p-value 
Facial convexity 0.48 0.001 
Throat anale -0.39 0.01 
Smile width 0.29 0.05 
Chin prominance 0.27 0.08 
Mentocervical anale 0.25 0.12 
E line to upper lip 0.25 0.10 
Nasofacial ratio -0.23 0.13 
Nose anale 0.20 0.21 
Mentolabial sulcus 0.20 0.19 
Mand prominance 0.20 0.20 
Nasolabial anale -0.19 0.21 
Nose prominance 0.17 0.27 
Conclusion: In general, conelations between facial photographic variables and rankings 
of facial attractiveness were less strong than had been expected. Facial profile measures 
performed slightly better than frontal measures but no photographic measure accounted 







EXPRESSION OF INFLAMMATORY CYTOKINES BY THP-1 MONOCYTIC 





, Krystyna Konopka2, Nejat Diizgi.ines2 and Tamer Alpagoe 
1 
Doctor of Dental Surge1y Program, 2 Department of Microbiology, and 3 Department of 
Periodontics, University of the Pacific, Arthur A. Dugoni School of Dentistry, San 
Francisco, CA, USA 
OBJECTIVES: Periodontitis is an inflammatory disease in which responses to bacterial 
pathogens lead to connective tissue damage and alveolar bone resorption. Porphyromonas 
gingiva/is is one of the most impm1ant bacterial pathogens that contribute to chronic 
periodontitis. The specific mechanism for tissue destruction by P. gingiva/is is not 
completely understood. Local inflammatory cytokines might mediate this local tissue 
destruction. Elevated levels of the pro-inflammatory cytokine, interleukin 18 (IL-18) are 
thought to shift the balance between Thi and Th2 cells towards the Th1 inflammatory 
response. After exposure to purified P. gingiva/is lipopolysaccharide (LPS), differentiated 
THP-1 macrophage-like cells were shown to secrete elevated levels of IL-18 (Foster et al., 
1. Dent. Res. (2007) 86: 883-887). In this study, we examined the IL-I8 levels expressed by 
differentiated monocytic THP-I cells after exposure to live P. gingiva/is in vitro. 
METHODS: THP-I cells were maintained in RPMI I640 medium supplemented with I 0% 
heat-inactivated fetal bovine serum, penicillin (I 00 units/ml), streptomycin (I 00 Jlg/ml) 
and L-glutamine (2 mM). The cells were plated at I x I 06 cells/ml/well in 48-well plates 
and treated with I60 nM phorbol I2-myristate 13-acetate for 2 days at 37°C. The medium 
was replaced and the cells were incubated fm1her for 3 days. P. gingiva/is was grown in 
chopped meat medium under anaerobic conditions using Anaerobic Gas Generating Packs 
for 3 days. To eliminate chopped meat pm1icles, P. gingivalis was filtered through a 5.0-
J.lm filter, added to differentiated THP-I cells and incubated at 37°C for 24 or 48 h. Ratios 
of2:I, 5:I , IO:I, 20:1, 50:1, and IOO:I bacteiia to THP-1 cell were used. Collected samples 
were analyzed by IL-I8 ELISA kits (Medical Biological Laboratories). Values were 
compared to that obtained with untreated differentiated THP-I cells. 
RESULTS: When compared to controls, ratios of 2: I, 5: I and I 0:1 bacteria to THP-I cell 
did not increase the IL-I8 level. Exposure to P. gingiva/is at ratios of 20: I, 50: I, and 100: I 
bacteria to THP-1 cell stimulated significantly the expression of IL-I8 after 24 h. There 
was no further production of IL-I8 within the next 24 h. IL-18 expression doubled as a 
result of P. gingiva/is exposure at 20:1 and 50:1, and quadrupled at 100: I P. gingiva/is per 
THP-1 cell. Chopped meat medium had no effect on IL-18 secretion. 
CONCLUSIONS: P. gingiva/is significantly increased IL-I8 secretion by differentiated 
THP-I macrophage-like cells. Further studies will examine the difference between live P. 
gingiva/is and heat-killed P. gingiva/is, as well as the production of other pro-inflammatory 
cytokines. 
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SHEAR BOND STRENGTH (SBS) BETWEEN GLASS- IONOMER CEMENT 
AND COMPOSITE RESIN RESTORATIVE MATERIALS 
George Kohout1, Brinda Kansagra 1 and Karen A. Schulze2 
1 Doctor of Dental Surge1y Program, , University of the Pacific, Ar~hur A. D.ugo~i School 
of DentistJy, San Francisco, CA, 2 Department of Restorative Dentzst1y, Umvers1ty of the 
Pacific, Arthur A. Dugoni School of Dentist1y, San Francisco, CA 
OBJECTIVES: Glass-Ionomer cement (GI) is a restorative material sometimes used to 
prevent post-operative sensitivity by placing a lay~r of the m~terial over ~xp.osed dentin 
of a prepared tooth. Rather than use GI for the entire restoration, composite IS usu.ally 
placed over the GI and used for the bulk of the restoration. Thus, the GI can.be smd ~o be 
"sandwiched" between the composite and tooth structure. The purpose of this study IS to 
test the shear bond strength between Glass-Ionomer cement and composite resin. 
METHODS: Glass-Ionomer (Fuji IX, GC America) was placed in jigs labeled Group 1 
and Group 2, with 6 samples in each group. A mylar strip with a small roun~ opening .· 
was placed along a flat surface of the Gl. The exposed area was etched ( 35% phospho11c 
acid) and bonding agent (Optibond Solo for Gr~up 1: A~per Scotc.hbond 3M ESPE fo~· 
Group 2) was placed according to manufacturer s gmdelmes and hght cured. Composit~ 
(Premise Composite for Group 1; Filtec Composite 3M ESPE for Grou~ 2) was placed m 
the opposing jig surface and light cured. The samples were ~II owed to ~It for 24 ?ours 
before the tests were conducted. The SBS was tested in a umversal testmg machme 
Instron 1100 at a crosshead speed of 5 mm/min. 
Results: 
. 25 ~------------------------------------------------~ 
Fui IX vs A'erTise Fuji IX vs Filtec 
The result for Group I was a mean SBS of 17.81 MPa with a standard deviation of 3.08 
MPa. Group 2 had a mean SBS of9.25 MPa with a standard de:ia~ion of3:27 MPa. The 
t- test confirmed a greater than 95% confidence interval and a sigmficant difference 
between the two material groups. 
CONCLUSION: The results of Group 1 show bond strength between Fuji IX and 
Premise composite that is comparable to the SBS of a good dentin to composite bond (20 
MPa and up). The significant difference in SBS between the two ~am?le groups suggests 
that the SBS of GI to composite may vary between product combmat10ns. 
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THE ROLE OF THE MSXl GENE POLYMORPHISM IN THE ETIOLOGY OF CLEFT 
LIP AND PALATE 
Jordan A. Lamberton and Jan Yamashiro 
Mentor: Marie M Tolarova, MD, PhD, DSc 
Doctor of Dental Surge1y Program, University of the Pacific Arthur A. Dugoni School of 
Dentisfly, San Francisco, California, USA. 
INTRODUCTION: Cleft lip and palate are the most common malformations of the head and 
neck region with approximately I child born with an orofacial cleft for every 560 births in 
California. Genetic factors are thought to contribute heavily to the development of this disorder. 
Several genes, like TGFA, TGFB3, MTHFR, RFCI, IRF6, PVRLI, and MSXI, are considered 
candidate genes - meaning that they show a significant association with the development of 
nonsyndromic cleft lip with our without cleft palate (NCL/P). MSXI, in particular, has emerged 
as a potentially strong candidate. 
OBJECTIVES: Our case-control study was designed to evaluate a possible association between 
MSXI CA-repeat polymorphism and children affected with NCL/P in Guatemalan population. 
We compared distributions of CA-repeat genotypes and allele frequencies between samples of 
cases and controls. 
MATERIAL AND METHODS: Our sample consisted of 192 patients affected with NCL/P and 
I30 unaffected controls, from whom venous blood was drawn during Rotaplast medical missions 
in Guatemala City in the years 2001-2003, and 2005. DNA analysis followed the Pacific 
Craniofacial Genetics Laboratory (PCFGL) protocol including sequencing of all specimens, in 
order to establish MSXI CA-repeats genotypes. The sequences were diagnosed in a graphical 
fmmat and genotypes consisting of alleles 1-4 were established. Allele I had 12 CA repeats, 
allele 2 had 11 CA repeats, allele 3 had I 0 CA repeats, and allele 4 had 9 CA repeats. 
RESULTS: The most common genotype observed in both cases and controls was A4A4. The 
second most common genotype was A4A2 showing a lower proportion in cases (17 .19%) 
compared to controls (32.3 I%). This difference was highly statistically significant (x2 = 9.0905, 
p=0.00257, CI = 0.249-0.760).The A2 allele was the second most frequent in both cases and 
controls, with a higher - but no significantly - frequency in controls than in cases(l7 .69 % vs 
12.76%). 
CONCLUSIONS: Our pilot study complemented findings of Oh et al. (2005), Porter et al. 
(2006), and McDonough and Kitamura (2007) showing that the A4A4 genotype was more often 
found among children affected with NCL/P and also among mothers of children affected with 
NCL/P compared to controls and control mothers. A very interesting new finding in our study 
was a lower, and statistically significant, proportion of A4A2 genotypes among children affected 
with NCL/P in comparison with controls. 
Rotaplast International, Inc. , supported the fieldwork for this study. PCFGL and 
Department of Orthodontics supported molecular genetic analysis. 
32 
CELL BIOLOGICAL BASIS FOR THE HIGHLY VARIABLE TRANSFECTION 
OF ORAL SQUAMOUS CELL CARCINOMA CELLS BY NON-VIRAL 
VECTORS 




1 Doctor of Dental Surge1y Program and 2 Department of Microbiology, University of the 
Pacific Arthur A. Dugoni School of Dentist1y, San Francisco, CA 
INTRODUCTION: Head and neck cancer affects nearly 50,000 new patients each year 
in the United States and 52% of the patients have a mean survival time of five years. 
Surgery, radiotherapy and chemotherapy have not improved the survival time. Site-
specific delivery of therapeutic agents may pr~vide a,~e~t~r o~;tcome .. One such met~od 
is a form of gene therapy based on the expressiOn of smc1de g~nes m target cance1 cells 
causing a cytotoxic effect or apoptosis. There are two gene earner systems that have 
been utilized: viral vectors and non-viral delivery systems. One of the current problems 
in the use of non-viral vectors for gene therapy of OSCC is the variability in efficien~y 
from one OSCC cell to another. Therefore, it is important to understand the mechamsms 
oftransfection and how this differs among the cells of the same tissue of origin. 
OBJECTIVE: Test the hypothesis that the variability in transfection of different OSCC 
cells arises from the differential uptake of cationic lipid-DNA complexes ("lipoplexes") 
used for gene delivery, using fluorescent transfection reagents. 
METHODS: KB, HSC-3 and H-357 human OSCC cells were maintained in appropriate 
media and seeded in 48-well culture plates the day before transfection, and used at 
approx. 85% confluence. The plasmid pCMV .Luc ~xpress.ing luciferase under the control 
of the cytomegalovirus promoter was complexed with optlm.al volumes (2 ~1/ well) of 
Fluo-Metafectene. Transfection activity was assessed by luc1ferase expressiOn assayed 48 
h after transfection using the Promega Luciferase Assay System (Promega) and a T~rner 
Designs TD-20/20 luminometer. Fluorescence was quantitated 48 h afte1: trans~ection 
using a Perkin-Elmer LS SOB Luminescence Spectrometer, and observed 111 a N1kon 
Diaphot microscope right after transfection or 48 h afterwards. 
RESULTS: Representative luciferase activities in HSC-3, KB .and H-357 cells were 
100100 73607 and 147 Relative Light Units/mi. Fluorescent hpoplexes were taken up 
by HSC-3 and KB cells to a greater extent than by H-357 cells, as determined by 
microscopy and fluorometry. 
CONCLUSION: While the uptake of fluorescent lipoplexes correlates considerably with 
transfection activity, there appears to be a barrier to gene transfer in H-357 cells, since a 
significant amount of lipoplexes (albeit lower than that in HSC-3 and KB. ce.ll.s) are ta~en 
up by these cells. In cell lines that are difficult to transfect~ the efficact~I~mt111g step 111 
gene transfer to OSCC cells appears to be lipoplex process111g beyond Imtml uptake. 
These additional steps may include destabilization ofthe endosomal membrane, escape of 
the DNA into the cytoplasm and transport of DNA into the nucleus. 
Supported by an AADR Student Research Fellowship (C.L.-D.) 
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ENHANCEMENT OF METAFECTENE PRO-MEDIATED GENE DELIVERY 




, Senait Gebremedhin2, Krystyna Konopka2 and Nejat Di.izgi.ines2 
I . 
Do~tor of Dental Surge'?' Program and 2Department of Microbiology, University of the 
Pacific Arthur A. Dugom School of Dentist1y, San Francisco, CA 
IN~RODUCTION: Head and neck squamous cell carcinoma (HNSCC) prognosis has 
not Improved n~uch m the past 30. years, and pain, disfigurement and physical disability 
~rom treatm~nt m those ~ho .surviv~ have had an enormous psychosocial impact on their 
hves. Despite advances m diagnosis and treatment, including improvements in radiation 
the~·apy, st~rgical techniques, chemotherapy and prevention strategies, survival rates for 
patients with recurrent head and neck cancer are poor. 
OBJEC'~IVE: Our laboratory is developing safe, non-viral vectors for the delivery of 
therapeutic genes to HNSCC cells. The purpose of this study was to increase transfection 
effici~ncy of the non-viral vector Metafectene Pro (MP) via complexation of Transfenin 
or Epidermal Growth Factor (EGF) as targeting ligands and to determine if the resistance 
of some HNSCC cells to transfection could be overcome by this method. 
~ETHODS: HSC-3 and H-413 cells were maintained in appropriate media and seeded 
m 48-well.culture plates the day before transfection, and used at approx. 85% confluence. 
The plasmid pCMV .Luc ex~ressing luciferase under the control of the cytomegalovirus 
promoter :vas compl.exe~ wtth MP, a polycationic transfection reagent (Biontex 
Laborat01?es) ~nd with ei.ther human recombinant EGF (BD Biosciences) or human, holo-
Tr~nsfernn (Stgma Al~nch). Luciferase activity was assayed 48 hours after transfection, 
usmg the Promega Luctferase Assay System and a Turner Designs TD-20/20 
luminometer. 
RESULTS: EGF- and Transfenin-mediated enhancement oftransfection was most 
prominent under conditions where MP alone was sub-optimal for transfection (I 111 MP:1 
~g DNA~. In ~SC-3 cells, complexation of Transferrin or EGF caused an appox. 7-fold 
mcrease m luctferase expression. In H-413 cells that are fairly resistant to transfection 
complexation ofEGF with MP lipoplexes resulted in a 15-fold increase in luciferase ' 
~ctivity, while Transfenin mediated only a 2-fold enhancement. Use of 1.5 and 2 111 MP 
111 H-413 cells enabled EGF to increase transfection by 12- and 4-fold, respectively. 
CONCLUS~ON: Transfection ofHNSCC with lipoplexes can be improved with the use 
ofTransf~rr111 and E~F as targeting ligands, even in cells that are difficult to transfect. 
Trans~ernn- or EGF-hpoplexes may be used for cancer cell-specific delivery of suicide 
genes 111 the therapy ofHNSCC. 
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FEASIBILITY STUDY ON THE USE OF SALIVA COLLECTED DURING A 
DENTAL MISSION IN PERU FOR DNA ANALYSIS 
Robert J. Passamano and Silas D. Dudley 
Mentor: Marie M. Tolarova, MD, PhD, DSc 
Doctor of Dental Surge1y Program and Pacific Craniofacial Genetics Laborat01y, University of 
the Pacific Arthur A. Dugoni School of Dentist1y, San Francisco, Ca/ifomia 
INTRODUCTION: While blood is often considered the ideal source for DNA analysis, 
saliva can be collected using an easier and non-invasive technique. However, it is still 
challenging to obtain uncontaminated saliva specimens for DNA studies, specifically 
during various fieldworks and dental and medical missions. The capability to collect 
good saliva specimens on mission trips for further DNA studies would enable us to 
expand genetic studies on etiology of various congenital anomalies and common dental 
conditions. 
OBJECTIVES: The aims of this pilot study are (1) to find whether a method of 
collecting saliva that was previously developed in our Pacific Craniofacial Genetics 
Laboratory (PCFGL), can be used in the field, and (2) to develop a reliable protocol for 
collection of saliva specimens during dental missions to developing countries. 
METHODS: Our sample consisted of 22 Peruvian volunteers from three sites during a 
dental mission trip to Lima and Cuzco, Peru, in March 2008. Pm1icipants were asked to 
rinse their mouth with 0.5 oz of Listerine® for 30 seconds followed by a rinse with water 
for 30 seconds in order to get rid of food particles. They were then asked to spit into a 50 
mL Falcon tube until 3-5 mL of saliva was collected. The Falcon tubes were transferred 
to a secure location where drops of saliva were spotted on filter paper. Sterile pipettes 
were used to make six large spots onto filter papers that were allowed to dry. When 
completely dry, each filter paper was placed into a small envelope for transport back to 
the United States. In the PCFGL, the saliva specimens were processed using PCFGL 
standard protocol for SNP (single nucleotide polymorphism) testing. DNA was isolated 
and extracted from the saliva-spotted filter paper using two methods: the REDExtract-N-
Amp PCR kit (Sigma-Aldrich) and the Chelex-1 00. Following DNA isolation, we 
analyzed MTHFR 677CT polymorphism using PCR, agarose gel electrophoresis and 
PAGE (polyacrylamide gel electrophoresis). 
RESULTS: Both methods of DNA isolation (Sigma and Chelex) from saliva specimens 
yielded sufficient amounts of DNA for genotype analyses. There was I 00% agreement in 
CC, CT, and TT genotype diagnoses when Sigma and Chelex methods were compared. 
CONCLUSIONS: Our study demonstrated that saliva specimens of good quality for 
DNA analyses could be collected during international dental missions to developing 
countries. We are presenting a reliable protocol that we developed for collection of 
saliva in the field. This protocol offers several advantages: it is time saving and efficient, 
it limits exposure to blood-borne pathogens, and it is relatively inexpensive. Although 
blood may yield more DNA than saliva, the ultimate goal is to obtain enough DNA for 
genotyping of an individual. This can be effectively accomplished by utilization of saliva 
spots. 
Rotmy International, Inc., Rotmy Club ofCuzco, Rotwy Club of Lima, Dental Student 
Volunteersfi"om the "2008 Peru Crew", Pacific Craniofacial Genetics Laborat01y 
(especially Bahareh Behdad). 35 
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EFFECTS OF GENDER ON VASCULAR RESPONSES TO SYMPATHETIC 
STIMULATION IN THE SUBMANDIBULAR GLAND 
Beau Ulrich, Craig Andresen, Raja Shah and Leigh Anderson 
Department of Anatomical Sciences and Dental Program, Arthur A. Dugoni School of 
Dentislly 
INTRODUCTION: Numerous studies have demonstrated gender differences in 
endothelial cell function, which are related to both genomic and non-genomic actions of 
sex hormones. Estrogen, in pmiicular, is thought to increase NO production and 
bioavailability, and this beneficial effect of estrogen is thought to be responsible, in pmi, 
for the lower risk of cardiovascular disease in premenopausal women compared with men 
of the same ages. The purpose of this study was to determine whether gender affects 
sympathetic vascular responses in the rat submandibular gland. Specifically, we tested 
the following hypotheses: I) that NO is responsible for the vasodilatory phase of the 
response to sympathetic stimulation and 2) that in females the balance between 
vasoconstriction and vasodilatation is shifted towards NO-mediated vasodilatation. 
METHODS: Male and female, Sprague-Dawley rats (total n= 17) were anesthetized with 
pentobarbitone followed by chloralose. Blood flow responses to sympathetic stimulation 
(2 Hz and 4 Hz continuously or 20 Hz and 40 Hz in bursts of 1 s for every 10 s) were 
measured using laser-Doppler flowmetry before and after inhibition of cyclooxygenase 
(indomethacin) and nitric oxide (NO) synthase (L-NAME). 
RESULTS: The response to sympathetic stimulation was biphasic (vasoconstriction 
followed by vasodilatation), but depending on the experimental protocol employed the 
result was either an intense vasoconstriction (continuous impulses) or a net vasodilatation 
(burst stimulation). In female rats there was a large vasodilatory response to burst 
stimulation and there was a tendency to overcome the vasoconstriction induced by 
continuous stimulation. In contrast, the net vasodilatation observed in males during burst 
stimulation was significantly lower than that seen in females (p<0.02) and there was no 
recovery from the vasoconstriction seen under continuous stimulation. Indomethacin, 
either alone or in combination with L-NAME had no effect on blood flow response. 
However, L-NAME significantly reduced the vasodilatory responses in both males and 
females (p<O.O 1 ), and completely abolished all gender differences. 
CONCLUSIONS: From these data we conclude I) that NO is largely responsible for the 
vasodilatory response to sympathetic stimulation, and 2) that NO-mediated responses are 
greater in female than in male rats. 
Supported by a grant.from NIDCR (Rl5 D£016586). 
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EFFECTS OF AMPHOTERICIN B, NYSTATIN AND FLUCONAZOLE ON BIOFILMS 
OF CANDIDA ALB/CANS DEVELOPED ON DENTURE ACRYLIC 
Julian Wilson1, Senait Gebremedhitl, Nejat Dtizgtines2 and Krystyna Konopka
2 
1 Doctor of Dental Surge1y Program and 2 Department of Microbiology, University of the 
Pacific, Arthur A. Dugoni School of Dentist1y, San Francisco, CA, USA 
OBJECTIVES: The purpose of this study was to examine the in vitro susceptibility of C. 
albicans biofilms developed on denture acrylic to tlu-ee antifungal agents: two polyet~e 
antimycotics, amphotericin B and nystatin, and the triazole, fluconazole. !he goal of th~s 
project was to develop an in vitro model to fmm a standardized ~an~ida bwfil~ on ~cryhc 
discs, determine the concentrations of antifungal agents effective m preventmg bwfilm 
formation, and establish the concentrations effective against biofilm-associated Candida. 
METHODS: The oral C. albicans isolate MYA-274 (ATCC) was grown for 24 hat 37°C 
in Yeast Nitrogen Base medium (YNB) containing IOO mM glucose. Cells were harvested 
and standardized to 0.5 x I 07 cells/ml YNB. Biofilms were developed on heat-cured poly 
(methyl methacrylate) discs submerged in the C. albicans cell suspension. The plate was 
incubated for 90 min at 37°C on a rocker (adherence phase). Non-adherent cells were 
removed by washing with PBS. Discs were then submerge.d in 250 ).11 of YNB/1 ?O mM 
glucose and incubated for 48 h at 37°C (biofilm ~ormat10? phase). To determme ~he 
concentrations effective in preventing biofilm fonnatwn, antlfungals were present dunng 
the biofilm formation phase (0.25-4 ).lg/ml). To detetmine the effect o~ antifungals .on 
biofilm-associated Candida, antifungals (l-I6 ).lg/ml) were added after bwfilm formatiOn 
and incubated for 24 hat 37°C. The metabolic activity of Candida biofilms was measured 
by the XTT reduction assay and expressed as a percentage of the control without dmgs. 
RESULTS: Fluconazole showed the greatest inhibitory effect, when present during the 
biofilm formation phase, reducing metabolic activity by appro~. 45% at 0:25 11g/~l , while 
amphotericin B and nystatin showed little to no inhibition. Antifungal re~1stance !~creased 
during biofilm development. Biofilm-associated C~ndida. ~ells ~ere highly resistant 
0
tO 
fluconazole in the range I-I6 11g/ml, the metabolic activity bemg reduced. ~y ~25 Yo. 
Nystatin and amphotericin B were more inhibitory. At I ).lg/ml, .amphotenc~n ~.and 
nystatin, reduced the relative XTT activity by 56 and 85%, respectively. The mhtbttory 
effect of nystatin was greater than that of amphotericin B. 
CONCLUSIONS: The different efficacy of the antifungals under the two conditions might 
be explained by their mechanism of action. Fluconazole, an inhibitor of et:goste.rol 
synthesis, is more effective during biofilm formation, most likely because the proliferatiOn 
of fungal cells is dependant upon cell membrane synthes~s. In contrast, the pol~enes are 
also effective after biofilm formation, because they dtsrupt already synthesized cell 
membranes. Why nystatin is more effective than amphotericin B is an observation that is 
yet to be explained and will likely be explored in future research. 






ART (ATRAUMATIC RESTORATIVE TECHNIQUE) 
A. Alnatour, M. Bhatia, K. Dhir, A. Groom, Advisor (Dr. Richard Luhman) 
!he a~m of this presentation is ~o rai~e awareness among dental professionals about the 
Imp01 ta.nce and ~alue of a less mvasive restorative technique called A traumatic 
restorative technique (ART). 
The ~ee? for ART develope? because. millions of people around the world live in areas 
wheie ~Igh tech dent~! care IS not avmlable. The utilization of ART allows dental 
professiOnals to provi?e care ~or a relatively small cost. Patients get to keep teeth in their 
mou~hs for longe1: ~enods of time and get dental care for lower cost with a fairly 
predictable durability of these restorations. 
The presentation discusses the following areas of ART: 
1) Definition of the atraumatic restorative technique 
2) History of ART and other minimally invasive procedures 
3) The very first efforts to put ART to work in South Africa 
4) The five key principles of ART 
5) Indications and contra-indications for ART 
6) Photo and video illustrations of the clinical technique 
7) Clinical. Data regarding acceptability, practicality, survival and durability of ART 
restoratiOns. 
8) Advantages and disadvantages of ART 
9) Clinical factors responsible for ART failures 
>j 
10) Materials used in ART 
Ther~ is a general feel t~~t A~T along with other minimally invasive dental 
t~chmque.s are unde.r-utihzed m the United States. Therefore we desire to bring it to 
hght and mtroduce It to more practices. 
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CHANGES IN CORONAL ROOT CANAL MORPHOLOGY AFTER PREPARATION 
WITH LIGHTSPEED MRX AND PROTAPER 
Ahmad Alnatour1, Ove A. Peters2 
'International Dental Studies Program Class of2009; 1 Professor, Department of Endodontics, University oft he 
Pacific, Arthur A. Dugoni School of Dentist1y San Francisco CA 
OBJECTIVE: To evaluate the relative performance of prototype LightSpeed MRX 
rotary files shaping the mid-root as compared to ProTaper Sx files, using a modified 
Bramante technique. The criteria used for evaluation are i) the ability of the preparation 
files and instmments to remain centered in the root canals ii) the increase of the cross-




Extracted human mandibular molars (n=6) with fully formed apices were selected for this 
study and #15 K-files were used to determine patency and working length ofthe two 
mesial canals of each molar. 
Specimen preparation 
Each molar was individually placed in a custom mold that consists of two-halves, which 
could be secured together or released by means of locking screws. Each tooth was 
embedded in clear epoxy resin; subsequently, resin blocks with embedded teeth were 
sectioned, perpendicularly to the root, at three levels encompassing the coronal root half. 
Instrumentation of the canals 
The mesiobuccal canal of each molar was prepared into the apical third using the 
prototype Lightspeed MRX and the mesiolingual canal was prepared using ProTaper Sx. 
No attempt was made to complete canal preparations to working length. 
Imaging the sections 
Color micrographs (at 25x and 40x) were taken of the cut surfaces of each section after 
cross-sectioning the root acrylic block complexes. These photographs were taken before 
and after canal preparation, using the same magnifications and lighting conditions. 
Sections were superimposed in Adobe Photoshop, using the root perimeter as a guide. 
Subsequently, composite images were analyzed in ImageJ software to determine the 
changes in cross sections canal anatomy. Data collected include canal cross-sectional area 
and perimeter and roundness, as well as the shift in the center of gravity. Group means 
were statistically contrasted. 
DISCUSSION: This experiment compares two ways to preflare the coronal root canal 
third, an important step in root canal preparation. Various instruments have been used for 
preflaring; due to its lateral cutting ability, ProTaper Sx is frequently used to enlarge and 
relocate canal orifices. The prototype instruments, made by LightSpeed, are currently 
under evaluation for their performance prior to use in the clinic. The modified Bramante 
technique used in this study allows detailed analyses of canal cross-sections. It is limited 
to a two dimensional assessment but it is not as costly as three-dimensional analyses, e.g., 
micro computed tomography. 
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THE NANOCOMPOSITE ADVENTURE 
Bibiana Barrera de Elneser, Edgar Mafla, Shruti Kane, Shashi Khosla, Dr. Armand 
Lugassy and Dr. Larry Gardner. 
Department of Restorative Dentist1y. University of the Pacific, Arthur A. Dugoni, School 
of Dentisffy, San Francisco, California. 
INTRODUCTION: Traditionally composites have resulted from the reaction product of 
an ether of Bisphenol A and acrylic resin powder, exposed to an initiator. The fillers are 
generally ceramic particles. Based on the size and composition of these fillers, the 
composites are categorized as macrofilled, microfilled, hybrid homogenous and 
heterogeneous. To maintain good cohesion, a coupling agent is added to the matrix. To 
circumvent some of the problems associated with conventional composites, such as, lack 
of optimal physical properties (strenffth and polish retention), filler pmticles were 
gradually reduced to nanometer (I o- m) size. 
OBJECTIVE: To compare physical properties and clinical performance of newly 
developed Nanocomposites and Macrofilled, Microfilled and Hybrid composites. 
CONCLUSION: Based on the literature review, Nanocomposites offer high 
translucency, high polish and polish retention similar to those of Microfills while 
maintaining optimal physical properties and wear resistance equal or higher than hybrid 
composites*. The combination of superior esthetics, long-term polish retention and 
optimized physical properties makes nanocomposites useful for all posterior and anterior 
restorative applications. 
*REFERENCES: 
1. Filtek Supreme Plus restorative material technical product profile 
2. Characterization of nanofilled compared to universal and microfilled composites_ 
3. Surface roughness of nanofill and nanohybrid resin composites after polishing and 
brushing -Senawongse P. Pongprueska P. 
4. Surface geometry of four nanofiller and one hybrid composite after one-step and 
multiple-step - Jung M. EichelbergerK. Klimek J 
5. Tetric Evoceram Clinical studies. 
S'ebastien Beuna, b,*, Th'er'ese Glorieuxa, Jacques Devauxb, Jos'e Vrevena, Ga"etane 
Leloupa 
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POST AND CORE: AN OPTION FOR ENDODONTICALLY TREATED TEETH 
Imelda Crews, Paula Fedler, Carla Schmid!, Simona Trojimov, Tatiana Trott, Dr. 
Gabriela Pitigoi-Aron and Dr Noelle M. Santucci 
International Dental Studies, Arthur A. Dugoni School of Dentist1y, University of the 
Pacific, San Francisco, California 
OBJECTIVES: With the first post created in 1871, we can clearly state _that the ~se of 
the post for endodontically treated teeth has been i~ existence for some tune. :Vhile we 
feel it is impmtant that those in the dental commumty h_ave a clear understandmg of the 
evolution of this product, it will be our focus to discus~ how and w~en to ~ost 
effectively implement the use of a post and core. In domg_ so, we wt!l take mto 
consideration the type, design, material, and other factors that will help pro_vzde the most 
adequate results for an ET tooth. It is also important t?at. we d_zscuss recent 
advancements in technologies and materials that will have a sigmficant Impact on the 
field of dentistry, and more specifically for post and core. 
METHOD: Literature Review. Review of articles on the topic of endodont~cally tre~ted 
teeth, post, and core containing relevant evidence to suppmt the use of specific matenals 
and complications resulting from their use. 
RESULTS: After reviewing multiple articles, we derived that the result and prognos~s 
of an endodontically treated tooth can often times be questionable. The reason for th~s 
uncertainty revolves around the fact that its results not only depend on the endodontic 
therapy, but also on the prosthetic reconstructio~ of the too~~ after ET has. been 
completed. For this reason, it becomes ~nore im~erative that practltw~ers a_re _sufficient!~ 
educated and fully aware of all options available for the final I~stmatwn. In om 
discussion, we explore in great depth the principles and most e~ectlve uses f~r posts, 
such as categories, materials, designs, types, post sp~c~ preparatiOn, cement~twn, and 
types of core buildups. In addition, we focus on provzdmg a clear understandmg of the 
complications that may arise in the use of a post and core on an ET tooth. 
CONCLUSIONS: Even though, there are many treat~ent. plans ~vaila?Ie for any ~iv~n 
tooth there always exists that which is optimal, takmg 111 consideration the patient s 
need~ and amount of sound tooth structure remaining. We conc~t~ded that the use of a 
post is always going to depend on the tooth_ in questi~n, t~e position of such tooth, the 
final restoration, and the occlusal relationship. By takmg mto account. all of the_ above, 
we should always know why the use of a specific post could be a~ option, me~m_n_g that 
it will increase the retention of a core, and stating the questiOnable posszbzhty of 




TOOTH COLOR SHADE MATCHING 
Nikki Pung-Yamato, Swati Pappu, Vijay Vaddadi Satya, Sukhbir Kolar, Laura Reid, Gabriela 
Pitigoi-Aron and Noelle M. Santucci 
International Dental Studies, Arthur A. Dugoni School of Dentist1y, University of the 
Pacific, San Francisco, California 
INTRODUCTION: Increased demands for cosmetic dentistry have led to significant 
advances in tooth color shade matching. The nature of color consists of light, perception, 
color vision confusion and color organization and specification. 
Objective: Three methods of tooth color selection are discussed. These include the 
shade guide, spectrophotometer and digital imaging. 
DISCUSSION: Shade guide is an effective tool to match a tooth color. The shade 
tabs serve as a reference to the various areas of the tooth with different value, hue and 
chroma which are all estimated to the closest match. It is a time tested modality and 
universally employed. It is also cost effective, gives accurate results with good use of 
chair side time. The spectrophotometer is one of the latest advances in selecting shade 
that meets the present day demands of high quality esthetic dentistry. It helps the 
practitioner to meet the expectations of our patients. It is reliable, reproducible and helps 
in communication with the lab. It also helps the office to maintain records for future 
reference. The instrument gets an accurate record of the shade in spite of the external 
environmental influences. It is an especially helpful tool for color blind practitioners. 
Digital imag~ng is a software based system for communication and shade analysis which 
can use any digital camera. It contains all major shade guide system and allows custom 
guides to be added. There is also no need for proprietary hardware. 
CONCLUSION: The evolving technology enables a present day practitioner to 
choose fi·om a selection of tools for accurate tooth shade matching. 
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LAVA AND CEREC CAD/CAM TECHNOLOGIES- A COMPARISON . 
d E. Makhani, Leena Tolani, Simona Trofimov, Andny Dalia Rashdan Mohame ' 1 um 
Kulyk and Dudley Cheu 
. . . . ,r the Pacific, Arthur A. Dugoni, School Department of Restorat~ve DenllSIIJ', Umvel Slty OJ 
of Dentisfly, San Franczsco, CA 
. ular CAD/CAM technologies, LAVA 
OBJECTIVES: To compare and contrast tw~ pop with reference to their relevance to 
(in-lab) and Cerec (~hairside), CAD/CAM sys ems 
the clinician and pattent(s). 
t hnologies was made in METHODS: A side by side comparison of the above two ec 








Method(s) of impression taking 
Provisionalization 
Time savings/Efficiency 
Learning curves of the technology 
Esthetics ofthe restoration (s) . 
Marginal integrity/longevity of the restoratton(s) 






ORAL HYGIENE INSTRUCTION AND CEREBRAL PALSY 
Cassondra Blair, Kari Prettyman and Mahnaz Tayarani 
Dental Hygiene Program, Arthur A. Dugoni School of Dentist1y, University of the Pacific, Stockton, California, USA 
ABSTRACT; Thl< <Indy lnvo<tl,..lod lho offw !hal oml hyglono odoo.llon ond d>o propoc loolhbm<hlng loohnlqoo ln<lmodon 
hod on lho ~odoo!lon of ploqoo love I< ;., pooplo wllh oo~obml p•l•y. Elgh!ooo od""' om loiod wllh vory;.,g dogre" oflho dl<oblllly 
brushed their teeth with the technique and device that they normally used. The Patient Hygiene Performance plaque index scores 
were measured both before and seven days following thorough instruction on the most effective plaque-removing toothbrushing 
techniques. The mean PHP scores were 3.35 and 2.64, for the baseline and evaluation visits respectively. AT-test analys is of the 
means revealed a s ignificant difference (p=O.O 17) between the plaque removing abilities before and after the instruction was given. 
Conllnolng lo lmplom' "' om I hygl"" odoo.llon ond pl•qoo-remov.J ln<tn.odo"' lo lho" wllh oorebml P•l<y wm bo oxooodlngly beneficial to their oral health in removal of plaque. 
INTRODUCTION: Corebml p•l•y (CP) ;, 'pommnonl nonprog,mlvo noorom"""'" dl'o'd" ""'"'by d.,n,go lo lho 
immature brain. The pathology produced at or near the time of birth involves the areas of the brain regulating volunta1y muscle 
movement and posture, and significantly interferes with normal function. Since 30-50% of the institutionalized population with 
mental retardation is likely to have cerebral palsy, it is appropriate that the institutiona l dental staff be familiar with the medical and 
dental impact of this condition. 
5 
This seemed to be an issue with the cerebral palsy group that was observed in this study. 
Approximately 1/3 of the group's population had caregivers who stated that they did not provide oral hygiene on a daily basis. 
Many of the CP patients demonstrated they were physically capable ofbrushing their teeth on their own. 
MATERIALS AND METH 0 DS: Elgh!ooo odoll ;,dlvldool" "ff"lng fmm v"Jo'" love I• of lho oorebml P'''Y dl,.blllly 
were given a survey questioning their oral home care regimen. They were directed to brush their teeth with the technique and 
device that they would normally use. A II participants brushed their teeth independently, without the help of a caregiver. As the 
participants finished the task, two calibrated recorders immediately measured Patient Hygiene Performance (PHP) Index scores. 
Aft" lho da1o w"' oolloolod, lhe P"lldpon" woco edooolod ln !he mo<t effo01lve ploqno-•·emovlng loolhbn.,hlng !oohnlqoO<, hobl", 
ond reglmen. A vod<!y of !oeohlng melhod' w"e "llllzed lo fodllla1e lho be. I onde"'"'dlng fo' oeoh lndlvldo•l. Seven doy• I aloe, 
the participants again brushed their teeth and another PHP Index was recorded. Key points of the educational presentation were reviewed and personalized instruct ion given. 
RESULTS: The moon PHP "o'" '"" 3.35 '"d 2.64, fo"'" b•,.llne ond mloallon v;, ;, "'poollvely. A polred HO<l ""'Y''' 
of the means revealed a significant difference (p=O.O 17) between the amount of plaque remaining on the tooth surface before and 
after the education and adaptive ins truction on effective toothbrushing technique. This is displayed in Figure I. The most 
significant change in PHP scores was a decrease from 5.33 to 3.16. Only two out of the eighteen participants had an increased PHP 
score. Six out of the eighteen decreased their score but not by a significant amount. Twenty-three participants were surveyed. Five 
individuals opted not to participate in the evaluation data collection portion of the study. All individuals brushed their teeth. Half 
of them reported forgetting to brush their own teeth on a daily basis. Seventeen out of the original twenty-three individuals brush 
""''ow" loolh wllho"' lhe regol" help of • ooreglvoc. Tho mo<t oommon regimen "Olod w., bm•hlng lwloe • doy, fo' lhl"y 
seconds, us ing an electric toothbrush and mouthwash. Roughly half of them hadn't received any type of oral hygiene ins tructions or education. See Charts for further details on survey information. 
CONCLUSION: The"'"'" lndlo,od dml ornl hygle.,eedooodo" hod .,;g.,lfioom po•lHvo lmpeol o" lhe popolollon·, ploq"' 
removing abilities. In this s tudy, the baseline plaque index scores suggested a high level of plaque due to their compromised 
toothbrushing skills. If the participants continue to apply these practices daily, the health of their teeth and gums will notably 
improve, as did their PHP score. However, reinforcement is necessary, as access to oral health education programs is limited for 
people with cerebral palsy. With consistent and effective education and instruction on oral health, especially addressing motor 
llmllo1lon, '"d ploqoe <omovol, lho P''"'''"" of oml dl"'" •mong poople wllh ne""'"'"""'" dl,.blHllO< oon be greo1ly <odooed. 
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RESCHOOL PARENTS AND TEACHERS ON FLUORIDE KNOWLEDGE OF P 
VARNISH 
Chnstme 1 os te, ' . . C . b' Hilary Lamb Lindsay Lavassani, Laura Moon 
Departmen o ' ( ifDental Hygiene University of the Pacific, Stockton, Ca, USA 
. . I ost revalent disease of childhood and 
INTRODUCTION: Tooth decay ts ~he smdg ~edmucti:n of tooth decay. It inhibits 
. . k f: t . · n the prevent10n an 1 . Fl ··d 
fluonde ts a ey ac 
01 
I . . . d · nhibits plaque bactena. uoii e . . h nces remmerahzatwn, an I 
deminerahzatwn, en a . t and arrest early tooth decay. varnish is one kind of treatment that can preven 
. . . ·I h 'ldhood caries the parents/teachers 1 · ' h · gh susceptlbthty to ear Y c I ' 
Due to the popu att~n s 1 b fit fi·om education on fluoride varnish. of preschool age children can ene I I 
. h arents '/teachers' understanding of the 
OBJECTIVES: In an a~tempt to mc~e~se t e:Cut preventing and avoiding early 
benefits of fluoride vm:m~h, a~ldl _tea~h t ;~~s: effective way of teaching. 
childhood caries and distmgms nng e 
. . eived the same pre-survey. After which, the 
METHODS: The parents and teac~et s ~e~ ·'de varnish through handouts while the 
parents were taught about the bene ~s o f ~lOu .. de varnish through presentations and 
teachers were taught about the bene Its od tuodtti calculate if an increase in knowledge 
. . y was then con uc e 0 1 · h ost visual mds. A post-smve d"f:fl . t methods of teaching to see w nc was m was observed and compared the two I eten 
effective. 
o of arents and 25% of teachers knew what 
RESULTS: Based on the pre-survey, 21 Yo dp50o/! ofteachers knew the benefits of 
fluoride varms was an · h d ft h"ng a significant increase m ow . h d 28 6% of parents an o . kn ledge 
fluoride varnish. After the two m~t o ~80 6~a~f~ar~nts and 50% ofteachers kne': what 
was demonstrated on the post-smveJ.IOoo/c fteachers knew the benefits offluonde fluoride was and 50% of parents an o o 
varnish. 
. . . lts' knowledge of what fluoride varnish is 
Overall there was a 7.6% mcrease m p~rket 1 dge of what fluoride varnish is. There 
' 25o/! · · se in teachers now e . · h 
compared to a _o mctea . . ' now1ed e ofthe benefits offluonde_varms . 
was also a 21.4% mcrease m patents k 'I g d fthe benefits of fluonde varmsh. 
o/ · · teachers know e ge 0 h · 
compared to a 50 i'O mcrease m . . h . I . ds is a better method of teac mg 
This statistic shows that a presentatwn wtt vtsua at 
compared to handouts. . , . 
. wed that due to preschool children s high CONCLUSION: In conclusion, our study sho t ld teachers of such children 
h"ldh d ··es that parens at 
risk for developing early c. I oo c;u .· d varnish Increasing their knowledge about 
would benefit fl-om educatiOn about uouhe . der~tand why fluoride varnish is 
· h ·11 h Ip parents and teac e1s un 1 h"ld · and fluoride varms WI e . f h"ldhood caries in preschoo c I ten fi · 1 :f1 · the preventiOn o c I ~~;~:ss~r~:~~o~e~7t~~~ahit; is through a visual aid presentation. 
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THE PREVENTION OF TOBACCO USE IN ADOLESCENTS 
Bethany Quiring, Harmeet Singh, Elana Mueller, and Justine Marie Talag 
INTRODUCTION: Tobacco use is the most preventable cause of death in our society. 
Adolescence is a significant age during which tobacco use is commonly initiated. Our 
target group was 33 eighth grade students from a private school. 
OBJECTIVES: Our three objectives were for the students to be able to identify at least 4 
types of tobacco that cause oral cancer, identify at least 4 oral health problems resulting 
from tobacco use, and to identify at least 4 signs and symptoms of oral cancer. 
METHODS: A pre-questionnaire was given to assess the students' cmTent knowledge 
about the oral effects of tobacco use. An informative program was designed that 
emphasized the effects of tobacco on the oral cavity, and then the same questimmaire was 
given to evaluate the effectiveness of our presentation. 
RESULTS: The results showed an overall 52% improvement of the students' 
knowledge. Our analysis of the pre and post questionnaire showed that the lack of 
awareness the students had about the oral health risks was the main predictor of their 
knowledge. Information about the harmful effects of tobacco use can be understood by 
adolescents and it is important that we educate them so that they can make informative 
decisions. 
CONCLUSION: In conclusion, our project showed that eighth graders do not know the 
oral health risks of many types of tobacco products or the signs and symptoms of oral 
cancer. They ·tdo have limited knowledge about the health problems associated with 
tobacco use. This can indeed affect their future decisions regarding tobacco use. These 
findings call for the urgent need for schools and other media to incorporate oral cancer 
awareness into their tobacco prevention programs. There is an increasing need to 
continue to educate adolescents about all types of smoking health risks so that they can 
make sound, informed decisions regarding tobacco use. 
Note: Justine Talag will affend and present this table clinic 
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PERIODONTAL DISEASE, PREGNANCY, AND PREVENTION 
Ashley Reitz and Shabnam Sharifi 
Dental Hygiene Student Presentations 
INTRODUCTION: Research shows that periodontal disease can b~ linked to low-birth 
weight, pre-term babies. A group of pregnant wom~n at a local hospttal ~regnancy 
education class were assessed, via survey, as to thetr knowledge abou~ thts commonly 
occmTing infection, and if they thought it could affect their unbo~·n chtld. ~esults showed 
that many mothers were unaware of the dangers of periodontal dts~ase dunng pregnancy. 
A presentation was conducted that explained the importance of penodonta.l health, the 
link to pre-term birth, and how to prev~n~ periodont.al disease. The l~sson mcluded a 
lecture, demonstrations, interactive actlvtttes, questwns/answer sesswn, and finally a post 
survey. 
OBJECTIVES: Through an effective and efficient prese.ntation to. the women of the 
pregnancy class, they will have an understanding of t~e ltnk of penodontal health to 
pregnancy, and how to properly prevent petiodontal disease. 
METHODS: The population was selected by visiting a local hospital's pregnancy 
education class. Surveys were issued to assess the women's current knowled~e about 
periodontal disease and their oral health in relation to t?~ir fetus. f>: presenta~wn was done 
for the group and covered the following topics: a ?efimtwn of penodontal .~tsease, the 
infectious link between mother and baby, preventive measures to keep then mouths 
healthy, and oral hygiene instructions. After the presentation a post-~urvey was 
distributed to measure the effectiveness and benefits ofthe presentatiOn. 
RESULTS: On the assessment survey, only 10% of the pre~nant ~omen ~ere aware ~f 
the the link between periodontal disease and pre-term/low-btrth wetght babtes. :ollowmg 
the lecture presentation, 89% of the group responded that they understood the l~nk . 
between oral health and successful pregnancy outcomes. All members of the gwup wete 
able to demonstrate effective homecare techniques following the lesson a~1d some 
practice. Over half [56%] of the participants indicated that they wer~ mot1v~ted t.o ch.a~ge 
their current habits at home. The population was able to answer baste questwns tegmdmg 
periodontal disease and how it could affect their baby. 
CONCLUSIONS: The group demonstrated increased knowledge in th~ subject matter of 
the presentation, but some improvements in surveyi.ng ~nd group selectwn need.to be 
made before implementing again. The goals and objec~t~es wet:e met, but th.e tat~et . 
l t·on was not at the need deficit level that was ongmally mtended. Thts topic IS popu a 1 • f: T 
very important to the health of countless unborn babies ~s well as t~en· ami tes. . 






WHAT TYPE OF TOOTHPASTE SHOULD I USE?: MAKJNG APPROPRIATE 
PROFESSIONAL RECOMMENDATIONS 
Heather Steicl1 
Dental Hygiene Program, University of the Pacific, Arthur A. Dugoni School of 
Dentisl!y, Stockton, CA 
OBJECTIVES: There are many toothpaste choices on the market today, and it is 
challenging for a dental professional to keep up with the current research on these 
products. This project outlines basic inf01mation about dentifrice components and 
research resources available. Also, some current products are mentioned with their 
specific patient benefits. Research was conducted to find out what practicing dental 
hygienists in the California Bay Area are currently recommending to their patients. 
Lastly, there is a synopsis that can be carried into practice when making 
recommendations and answering patient questions. 
METHODS: Several dental hygienists working in private practice were surveyed in the 
San Francisco East Bay area. The surveys consisted of six questions and were filled out 
in person and via e-mail. The survey inquired about what types or brands of toothpastes 
the hygienists recommended to patients and why. The survey also contained a few 
questions about how the dental hygienists researched new products or patients ' questions about toothpaste. 
RESULTS: The survey results showed that most dental hygienists recommend that a 
patient use whatever toothpaste that they like to use, as long as it contains fluoride. Over 
half of those surveyed only recommended a specific dentifi·ice to people with sensitivity, 
in which case they would recommend a toothpaste formulated for sensitive teeth. Most ·I 
of the hygienists surveyed responded that they did receive professional magazines and 
journals, but read articles about toothpaste once per year to never. When responding, the 
dental hygienists often stated that whatever toothpaste the patient will use most often is 
the best product. This is generaiJy good practice, however the service provided to the 
patient should be personalized to fit each patient. 
CONCLUSIONS: By knowing about the various toothpaste and products available on 
the market, a dental professional can serve the patient better if they know what the patient 
needs. Communication between the patient and clinician is essential. After tying all of 
these aspects together, the clinician can discuss the benefits and possible drawbacks of 
specific products with the patient. This can allow the patient to make informed dentifrice 
decisions for themselves, based on these recommendations. This is just one of the 
numerous of services that dental professionals provide to their patients, and service is the 
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